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IL-8 RECEPTOR ANTAGONISTS 

FIELD OF THE INVENTION 

This invcniion relates lo & novel group of phenyl urea compounds, processes lor ihc 
preparation thereof, the u.se thereof in ireaung IL-8. GROa. GROfJ. GROy and NAP-2 
mediated diseases and pharmaccuUcal cortiposiiions for u.sc in such therapy. 

BACKGROUND OF THE INVENTION 

Many diflereni names have been applied to Inierleukin-8 (IL-8). .such as neuu-ophil 
atuactanl/acuvaiion protein- 1 (NAP-1). monocyte derived neutrophil chemotaciic factor 
(MDNCF). neutrophU activating factor (NAF). and T-cell lymphocyte chemotacuc factor 
lnierleukin-8 is a chemoaiiractant for neutrophils. ba.sophils. and a sub.sct of T-cells It is 
produced by a majority of nucleated cells including macrophages. fibroblasLs. endothelial and 
epithelial cells exposed to TNF. IL- 1 a. IL- 1 3 or LPS. and by neutrophils themselves when 
exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini el al, J Clin Inv... 
84, 1045 (1989): J. Schroder et al, J, |mmMn<?l /J9, 3474 (1987) and J Immunol 144 
2223 (1990) : Sirieier. el al. ggicncg 24^. 1467 (1989) and J. Biol ThPm Jf^ i0621 
( 1 989); Cassaiella ei al. J. Immunol 14K 32 1 6 ( 1 992). 

Groa. GROp. GROy and NAP-2 al.so belong lo ihe chemokinc a family. Like IL-8 
these chcmokines have also been referred to by diffcrcni names. For instance GROa. p. y have 
been referred to as MGSAa. p and y respect. vcly (Melanoma Growth Stimulating Activity) 
.see Richmond ci al. J. Cell Physiology 129. .^7.S (1986) and Chang ei al. J. lmm„n..l |4K 4S I 
(1992). All ol the chcmokines of the a-lamily which po.s.sc.ss the ELR motif dirccUy prccedinr 
the CXC motif bind to the IL-8 B receptor. 

lL-8. Groa. GROp. GROy and NAP-2 .stimulate a number of functions in vitro. ThcN 
have all been shown to have chcmoaiiractani pr..penies for ncuirophil.s. while IL-8 and GROo 
have demonstrated T- lymphocytes, and basophiics chemotacuc activuv. In addition IL-X c;ui 
induce histamine relea.sc from ba.sophils from both normal and atopic individuals GRO-a and 
IL-K can in addition, induce ly.sozomal cn/ynie relea.sc and respiratory burst from neutrophils 
ILr8 has aKso been shown u. increa.se the surface cxpre.s.sion of Mac- 1 (CD) lb/CD IS) on 
neutrophils without de novo protein .synihesi.s. This may contribute lo increased adhesion oi 
the neutrophils to va.scular endothelial cells. Many known disca.scs are characicrizcd by 
nia.ssivc neutrophil infillration. As IL-X. Groa. GROp. GROy and NAP-2 promote the 
accumulation and activation of neutrophils, these chcmokines have been implicated in a wide 
range o I acute and chronic inHammaiory disorders including p.sonasis and rheumatoid arthniis 
Baggioiini ct al. FEt?M,ni 97 ( 19V2): Miller et aL Crit. Rpv lmm,.n». ,7 f ,992)- 
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Qppcnheim ci al. Annu. Rev. Immunol. 9. 617 (1991): SciUetal., J. Clin. Invexi X7 4^^ 
(1991): Miller et al.. Am. Rev. Rcsnir Di.s. 146. 427 (1992); Donnely ei al.. Lancei 34 1 . 643 
(1993). In addition ihe ELR chemokines (those containing the amino acids ELR motif jusi 
prior to the CXC motiO have also been implicated in angiosiasis. Stricter et al. Science 258. 
5 1798(1992). 

In vitro. IL-8, Groa, GROp. GROy and NAP-2 induce neutrophil shape change, 
chemotaxis. granule release, and respiratory burst, by binding to and activating receptors t)f the 
seven-u-ansmcmbrane. G-protcin-linkcd family, in panicular by binding to IL-8 receptors, 
most notably the B-rcceptor. Thomas et al., J. Biol. Chem. 266 . 14839 (1991): and Holmes 
10 et al.. Science 253 . 1278 (1991). The development of non-peptide small molecule antagonists 
for members of this receptor family has precedent. For a review see R. Freidinger in: 
Progress in Drup Research. Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

15 Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 

8Ra. which binds only IL-8 with high affinity, and IL-SRp. which has high affinity for IL-8 
as well as for GRO-a. GROp, GROy and NAP-2. See Holmes et al., supra: Murphy et ah, 
SvicngC 2?3. 1280 ( 199 n: Lee et al.. J. Biol. Chem. 267, 16283(1992): LaRosa et al., L 
Pifil. Chcm, 267 > 25402 (1992): and Gayle et al., J Biol Chem 7283 (1993). 

20 There remains a need lor treaunent, in this field, for compounds which are capable of 

binding to the IL-K a or p receptor. Therefore, conditions associated with an increase in IL-X 
production (which is responsible for chemoiaxis of neutrophil and T-ccHs subsets into the 
innammatt)ry site) would benefit by compounds which arc inhibitors of IL-8 receptor binding. 

25 SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chcmokinc mediated disease, 
wherein the chcmokine is one which binds to an IL-8 a or P receptor and which metht)d 
compri,scs admini.sicring an effective amount of a compound of Formula (I) or a 
phamiaccutically acceptable salt thereof. In particular the chcmokinc is IL-8. 

30 This invention al.so relates to a method of inhibiiine the binding of IL-8 to its rcccpuirs 

in a mammal in need thereof which comprises administering to .said mammal an effective 
amount ol a compound of Formula (I). 

Compounds of Fomiula (1) useful in the present invention are represented by the 
structure: 



35 
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wherein 

X is oxygen or sulfur; 

R is any funciional moiety having an ionizablc hydrogen and a pKa of 10 or less: 
5 R| is independenUy selected from hydrogen: halogen: nitro: cyano: halosubstituted Ci.|() 
alkyi: Ci-io alkyl: C2-10 alkenyl: Cj-ioalkoxy; halosubstituted Ci-io alkoxy: azide: 
S(0)iR4: hydroxy; hydroxy Ci.4alkyl; aryl; aryl C1.4 alkyl; aryloxy; aryl C|-4 alkyloxy: 
heieroaryl; heieroarylalkyl; heiertxyclic, heierocyclic C|-4alkyl; heieroaryl C1-4 alkyloxy; 
aryl C2- 10 alkenyl; heieroaryl C2- 10 alkenyl; heierocyclic C2- 10 alkenyl; NR4R5: C2-10 
10 alkenyl C(0)NR4R5: C{0)NR4R5; C(O)NR4Ri0; S(0)3H; S(0)3R8; Cmo alkyl , 

CfO)R n ; C2- 1 0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR i \ : C(0)R 1 1 : C(O)0R 1 2 : 
0C(0) Ri I : NR4C(0)R 1 1 : or two R] moieties together may form 0-(CH2)sO- or a 5 to 6 
mcmbered unsaturated ring; 

I is 0, or an integer having a value of I or 2; 
1 5 s is an inicger having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Ci,4 alkyl, optionally 

substituted aryl, optionally substituted aryl C|-4alkyl, optionally substituted heieroaryl, 
optionally substituted heieroaryl C|.4alkyl, heierocyclic, heterocyclic C 1.4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 10 7 member ring 
20 which may optionally comprise an additional heicroatom selected from O/N/S: 

Y is independently selected from hydrogen; halogen: niiro: cyano: halosubsiiluied Cmo alkyl: 
C I - 10 alkyl; C2- 10 alkenyl: C | . 10 alkoxy: halosubsiiluied Ci . | o alkoxy: azidc: Sf 0)iR4: 
hydroxy: hydroxyCi.4alkyl: aryl: aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: hcieroar>'l: 
heieroarylalkyl: heieroaryl C 1 .4 alkyloxy: heierocyclic, heierocyclic Ci.4alky I: aryl C2- 1() 
25 alkenyl: heieroaryl C2-IO alkenyl: heierocyclic C2-10 alkenyl; NR4R5: C2-I0 alkenyl . 

C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0: S(0)3H: S(0)3R8: Cmo alkyl C(0>R| i : 
C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)Ri | : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R I I : or two Y moieiies together may lomi 0-(CH2)sO- or a 5 10 6 mcmbered 
unsaiuraicd ring: 
30 n IN an inicycr having a value ol 1 10 3: 

m is an integer having a value of 1 to 3: 

Rs is hydrogen or C I-4 alkyl: 

Rlo is Cmo alkyl C(0)2R8: 
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R 1 1 IS hydrogen. C i .4 alkyl. optionally suhsiiiuied aryl. optionally subsiituicd aryl C i .4alkyi 
optionally substituted heieroaryl, optionally subsliluicd heieroarylC | -4a!kyl. optionally 
subsiiiuied heterocyclic, or optionally .substituted hetcrocyclicCi.4alkyl: 

R 12 is hydrogen. Ci-jo aUcyl. optionally substituted aryl or optionally .sub.«;iiiuicd arylalkyl: 

or a pharmaccutically acceptably sail thereof. 

Another aspect of the pre.seni invenUon is to a method of treating a chcmokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises admini.stering an effecu ve amount of a compound of Formula fll) or a 
pharmaceutically acceptable .salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 10 its receptors 
in a mammal in need thereof which comprises administering to said mammal an effecuve 
amount of a compound of Foimula (II). as defined herein. 

This invention also relates 10 the novel compounds of Formula (II). or a 
pharmaceutically acceptable salt thereof, as defined herein. 

Another aspect of the present invenuon is to a method of ireaung a chemokine mediated 
•disease, wherem the chemokine is one which binds to an IL-8 a or 3 receptor and which 
method comprises administering an effecUve amount of a compound of Formula (III) or a 
pharmaceutically accepuble salt thereof, as defined herein. 

Thus invention also relates to a method of inhibiting the binding of IL-8 to ius receptors 
in a mammal in need thereof which comprises adminisicring 10 said mammal an cffcciivc 
amount of a compound of Fomiula (III), as defined herein. 

This invention ahso relates to the novel compounds of Formula (III), or a 
pharmaceutically acceptable .salt thereof. a.s defined herein. 

DETAILED nR.<vrRfPTinM O FTHF. INVPNTg n iM 

The compounds of Formula (I) may also be u.sed in a.ssociaiion with the vcicrinan- 
ircaimcni of mammals, other than humans, in need of inhibition of IL-K or other chcm..kine.s 
which bind 10 the lL-8 a and p receptors. Chemokine mediated di.sea.scs Un trcatmeni. 
therapeutically or prophylaciically. in animals include di.sca.se states such :ls th...se noted herein 
in the Methods ofTreauncni .section. 

In compounds of Formula (I). R is .suitably any functional moiciy xvhich pn.vidcs an 
u.nizablc hydrogen having a pKa of 10 or le.s.s. preferably from aboui 3 m 9. more prcfcrabl> 
irom about u> 7. Such functional groups include, bui are not limited to. hvdro.xv. carboxvlic 
acid, thiol. -SR2 -OR2. -NH-C(0)Ra. -C(0)NR6R7. a substituted sulfonamides of the 
formula -NHS(0)2Rh. -S(0)2NHRc. NHC(X2)NHRb. or a leirazolyl: whcrcm X: is oxyucn 
or sulfur, preferably oxygen. Preferably, the funcuonal group is other than a sulfonic acid. 
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either directly or as a substitueni group on ihc aryl. heteroaryl. or heicrocvclic moieiy nng. 
such as in SR2 or OR2. More preferably R is OH. SH. or NHS(0)2Rb. Suitably. R2 i.Ca 
substituted aryl. heieroaryl. or heterocyclic moiety which ring has the functional moiety 
providing the ionizablc hydrogen having a pKa of 10 or less. 

Suitably, R6 and R7 arc independently hydrogen or a C 1-4 alky) group, or R6 and R7 
together wiih the niirogcn to which they are attached form a 5 to 7 member ring which ring may 
opuonally contain an additional heieroatom which hetcroatom is selected from oxygen, niimgcn 
or sulfur. This heteroring may be optionally substituted as defined herein. ^ ^ 

Suitably Ra is an alkyl. aryl. arylC | -4alkyl. heieroaryl. hcteroarylC | -4alkyl. 
heterocyclic, or a heterocyclic C |-4alkyl moiety, all of which may be optionally substituted, as 
defined herein below. 

Suitably, Rb is a NR6R7. alkyl. aryl, arylC|.4alkyJ. arylC2-4alkcnyl. he.eroarvl. 
heteroarylC|-4alkyl. heteroarylC2-4 alkenyl, heterocyclic, or heterocyclic C N4alkvl. or a 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be opuonally substituted one to 
three limes independenUy by halogen; nitro; halosubsuiuied C | .4 alkyl. such as CF3: C 1 _| 
alkyl. such as methyl; C|-4 alkoxy. such as meihoxy: NR9C(0)Ra: C(0)NR6R7. S(0)3H. or 
C(0)OC 1-4 alkyl. Rb is preferably an optionally substituted phenyl, benzyl, or styr>'l. When 
Rb is a heieroaryl preferably it is an opuonally substituted thiazolc. optionally sub.siiiuied 
thienyl. or opuonally .subsututed quinolinyl ring. Wherein Ry is hydrogen or a C | .4 alkyl. 
preferably hydrogen, and .suitably when the substitueni group is NRyCJORa. then Ra is 
preferably an alkyl group, such as methyl. 

Suitably Rc is hydrogen, alkyl. aryl. an'IC|-4alkyl. arylCi-4alk.'nyI. hcicroarvl. 
heieroarylC 1 -4alkyl. heteroarylC 1 -4alkenyl. hcicrocyclic. or heicrocvclic C 1 .4alkyl. or u 
heterocyclic C i.4alkenyl moiety, all of which may be optionally subsiiiuicd one to ihrcc times 
independently by halogen, nitro. halosub.stiiuted C1.4 alkyl. C 1.4 alkvl. C 1-4 alkoxy. 
NR9C(0)Ra. C(0)NR6R7. S(0)3H. or C(0)0Ci-4 alkyl. wherein R^) is hydrogen or a Ci .4 
alkyl. Preferably. Rc is an optionally .suKstituted phenyl. 

When R in an OR2 or SR2 moiciy it is recognized hy one ol skill in the art thai the aryl 
ring musu therelorc. contain the required ioni/ablc hydrogen. The aryl ring may ai.so be 
additionally substituted, independently, by one 10 three group.s. which gioJps may also contain 
an additional ionizable group, and which include but are noi limited to. halogen, nitro. 
halosubsiiiuted C1.4 alkyl. C1-4 alkyl. C| -4 alkoxy. hydroxy. SH. -C(0)NR6R7. 
-NH-C(0)Ra. -NHS(0)2Rb- S(0)2NR6R7. C(0)ORx. or a letrazolvl rins. 
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In compound?; of Formula (1), suitably R i is independently selected from hydrogen: 
halogen: nitro: cyano: haJosubsiiluied C |.|() alkyi, such as CF3: C| - 10 alkyl, such as methyl, 
ethyl, isopropyl. or n-propyl: C2. 10 alkenyl: Cmo alkoxy, such as mcihoxy. orelhoxy: 
5 halosubstiluied C i - 10 alkoxy, such as irinuoromcihoxy: azidc: S{0)iR4. wherein t is 0. I or 2: 
hydroxy: hydroxy C|-4alkyl. such as methanol or cihanol: aryK such as phenyl or naphihyl: 
aryl Ci-4 alkyl, such as benzyl: aryloxy. such as phenoxy; aryl C1.4 alkyloxy, such as 
benzyloxy: heicroaryl: hetcroarylalkyl: heicroaryl C1.4 alkyloxy: aryl C2.|() alkenyl : 
heieroaryl C2- 10 alkenyl: NR4R5: C2- 10 alkenyl-C(0)NR4R5: C(0)NR4R5: C(0)NR4R 10: 

10 S(0)3H; S(0)3R8: C | . 1 0 alkyl C(0)R 1 1 : C2- 10 alkenyl C(0)R n . C2. 10 alkenyl C(0)OR 1 1 : 
C(0)R 1 1 : C(0>OR 1 2. such as carboxy, meihy Icarboxylaie or phenyl bcnzoaie: 0C(0) R 1 1 : 
NR4C(0)Ri I : azido: or two Ri moieiies together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: and s is an integer having a value of I to 3. The aryl, arylalkyi, 
arylalkehyl. heteroarvK heieroarylalkyL heieroarylalkenyl. heterocyclic, hetcrocyclicalkyl. and 

1 5 heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably Ri is other than azido or S(0)3R8. 

When R | forms a dioxybridge. s is preferably 1 . When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently, 1 to 3 limes by the other Ri moieties as 
defined above." ~ " ~ 

Suitably. R4 and R5 are independently hydrogen, opiionally substituted Cu4 alkyl. 
optionally subsiituu:d ar>'L opiionally subsiiluiod aryl Ci^alkyl. optionally substituted 
25 heieroaryl, optionally substituted hetcroar\ l C 1 -4aikyL hetcrocvchc. hcicrocycIicC: 1 .4 alkyl. t)r 
R4 and R5 together with the niu-ogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional heteroatom .selected from O/N/S. 

R 10 is .suitably C i - 10 alkyl C(0)2RX. such as CH2C(0)2H or CH2C(0)2CH3. 

30 

R| I is suitably hydrogen, C 1-4 alkyl. aryl. aryl C1.4 alkyl. heicroaryl. heicroaryl 
Ci-4alkyl. hcicrocyclic. or heterocyclic Ci.4alkyl. 

Rl2 is suiiahly hydrogen. CI -10 alkyi. opiionally subsuiuicd ar\'l or opiionally 
35 substituted arylalkyi. 

Preferably R 1 is halogen, cyano. niiri). CF3. C(0)NR4Rs. alkenyl C(0)NR4R5. C(()i 
R4Rl(). alkenyl C(0)0Ri2. heicroaryl. heieroar>'lalkyl . heieroaryl alkenyl. or S(0)NR4R5. 
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and prelcrably R4 and R.s are both hydro^icn or one is phenyl. A prelcrred ring subsiiiuiion 
lor R I is in ihc 4-p()silion of ihc phenyl ring. 

When R is OH. SH or NS02Rb ihan R j is preferably subsiiiuicd in the 3-posiiion. the 
4. posiuon or di subsiiiutcd in the 3,4- position. The subsiiiueni group is suitably an elccu*on 
withdrawing moiciy. Preferably when R is OH, SH or NS02Rb. than Ri is nitro. halogen, 
cvano, iriiluoromcihyl group, C(0)NR4R5. 

When R is carboxylic acid, than R | is preferably hydrogen, or R i is preferably 
substituted in the 4-po.siiion. more preferably substituted by irinuoromcihyl or chloro. 

In compounds of Formula (I), suitably Y is independenUy selected from hydrogen: 
halogen: niu-o: cyano: haiosubstituied C|-io alkyi: CMOalkyI: C2.m alkenyl: CMoalkoxy: 
halosubsiituted C | - 10 alkoxy: azide: S(0)iR4: hydroxy: hydroxy C U4a]kyl: aryl: aryl C1-4 
aikyl: aryloxy: arylCi.4 alkyloxy: aryl C2- 1 () alkenyl; heteroaryl: heieroar>'lalkyl: heieroao'l 
Ci-4 alkyloxy: heteroaryl C2- 10 alkenyl: heterocyclic, heterocyclic Ci-4alkyl: heierocyclicC2- 
JO alkenyl: NR4R5: C2.IO alkenyl C{0)NR4R5: C{0)NR4R5: C(0)NR4Rio; S(0)3H: 
S(0)3R8: C M 0 alkyl C(0)R |i : C2- H) alkenyl C(0)R n : C2- 10 alkenyl C(0)OR 1 1 ; 
C(0)R 1 1 : C( 0>0R 1 2: 0C{0) R 1 1 : NR4C(0)R 1 1 : azido: or two Y moieties together may fomi 
0-(CH2)sO' or a 5 to 6 mcmbered unsaturated ring. When Y forms a dioxybridge, s is 
preferably 1. When Y forms an additional unsaturated ring, it is preferably 6 mcmbered 
resulting m a naphthyicnc ring system. This naphlhylcne ring may be suhsiiiuied 1 to 3 times 
by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieties noted 
above may all be opuonally .substituted as defined herein. Preferably R i is other than azido or 
S(0)3RX 

Y is preferably a halogen. Cu4 alkoxy, optionally substituted aryl. optionally 
.substituted aryloxy or arylalkoxy. mclhylenc dioxy. NR4R5. thin C|.4alkyl. thioar>'l. 
halosubstuutcd alkoxy. optionally substituted C 1 .4 alkyl. or hydroxy alky). Y is more 
prelcrably mono-.substituted halogen, disubsiituicd halogen, mono-suKstiiuted alkoxy. 
disubsiiiuied alkoxy. melhylenedioxy. aryl. or alkyi. more preferably these groups arc mono or 
di-sub.stituted tn the 2'- position or 2'-. 3'-po.siiion. 

Whiio may be substituted in any of the 5 ring po.sitions, preferably when R i.s OH. 
SH, or KS02Rb- is preferably mono-substituted in the 2'-position or 3 - position, with the 
4 - preferably being un.substiiuted. If the ring is disubstituied. when R is OH. SH. or 
NS02Rb. subsLiiuents are preferably in the 2' or 3' po.siiion of a monocyclic ring. While both 
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Rl and Y can boih be hydrogen, ii is prcicrcd ihai at leasi one ol the rings be subsiiiuied. 
preferably boih rings arc subsiiiuted. 

In compounds of Formula (I), X is suitably oxygen or sulfur, preferably oxygen. 

5 

While noi expHciUy covered by Formula (I), (la-c). (II), or (III), another aspect of this 
invention arc the symmemcal bis compounds which arc included for each structure. 

Compounds exemplified by this bis like suoicture include: 
10 N-{Bis (2-hydroxy'4-nilro phenyl) N'-(dianisdine) diurea 

4-Meihylenc bis(N-(2-chloro phenyl) N'-(2-hydroxy 4-nitro phenyl) urea) 

Exemplified compounds of Formula (I) include: 

N-f2-Hydroxy-4-(methoxycarbonyl)phenylJ-N-phenylurca: 
1 5 N-| 5-Nitro-2-hydroxyphenyl]-N -phenyl urea 

3-Hydroxy-4- 1 1 (phenylamino)carbonyl Jamino ) benzamide 

N-(2-Hydroxy-4-nuorophenyl)-N'-phenyl urea 

2- { I (Phcny lamino)carbonyl jamino } thiphenol 

N-(2-Carboxy-4-hydroxyphenyl)-N -phenyl urea 
20 N-|2-Hydroxy-4-(mfluoromethyl)phcnyll-N -phenyl urea 

N-(2-Hydroxy-4-niu-ophenyl)-N'-(2-hydroxy-4-niU'ophenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N'-phcnyl-thiourca 

N-{4-Niiru-2-(phenylsulfonylamino)phenyI)-N*-phcnyl urea 

N-(2-Hydroxy-5-niirophcnyl)-N'-(3-meihoxy-2-lhienyI)urca 
25 N-(2-Hydr(>xy-4-niirophenyl)-N'-(3-meihoxy-2-lhienyl)urca 

N-(2-Hydr(>xy-4-niirophenyl)-N'-(3-mcihoxyphcnyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-methoxyphenyI)urca 

N-(2-Hydroxy-4-niirophcnyl)-N*-(3-lrinuoromelhylphcnyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-irinuoromcihylphcnyl)urea 
30 N-(2-Hydriixy-4-niu^ophcnyl)-N'-(4-inlluoromcihylphcnyI)urca 

N-(2-Hydroxy-4-niirophenyl)-N*-(2-bromophcnyr)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-bromophcnyl)urcii 

.\-(2-Hydriixy-4-niirophenyI)-N'-(4-bromophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N'-{2-phcnyIphcny!)urc;i 
35 N-(2-Hydroxy-4-nitrophcnyl)-N'-( l-naphthYl)urca: 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-niirophcnyl)urca 

.N-(2-Hydmxy-4-niirophenyl)-N'-(2-nuorophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2,6-dinuorophenyl»urea 
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N-{2-Hydroxy-4-niirophenyl)-N*-(2-ethoxyphenyl)urea 
N-(2-Hydroxy-4-nilrophenyl)-N"-(2-elhylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyI)-N'-{2-irinuoromeihoxyphenyI)urca 
N-(2-Hydroxy-4-nitrophenyl) N*-(2-methylthiophenyl) urea 
5 N-C2-Hydroxy-4-niirophenyl) N'-(2-chloro 6-melhyl phenyl) urea 
N-f2-Hydroxy-4-niirophenyI) N*-(2-sulfoxymcihyl phenyl) urea 
N-(4-Trinuoromelhyl-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 
N-(4-Carbomclhoxy 2-hydroxy phenyl) N*-(2-bromophenyl) urea 
N-(4-Trinuoromelhyl-2-hydroxy phenyl) N*-(2-phenyl phenyl) urea 

10 N-(4-Carbomeihoxy 2-hydroxy phenyl) N^(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-mu-ophenyi) N'-(2,3-dichloro phenyl) urea 
N-(2-Hydroxy>4-nitrophenyI) N -(2,4-dichloro phenyl) urea 
N-{2-Hydroxy-4-nitrophenyl) N-(2-chloro phenyl) urea 
N-(2-Hydroxy'4-nitrophenyl) N'-(2.4-dibromo phenyl) urea 

15 N-(2-Hydroxy- l-napihyl)-N'-(2-bromo phenyl) urea 

N.(2-Hydroxy-4-niU'ophenyl)-N*-(2,3-melhylcnedioxyphenyl)urea 
N-(2-Hydroxy-4.nilrophenyl) N*-(3-chloro 2-meihoxy phenyl) urea 
N-(2-Hydroxy-4-niu-ophenyl) N*-(2-melhyl phenyl) urea 

N-|4-(Benzylaniino)carbonyl-2-hydroxyphenylJ-N-(2-bromophenyl)urea 

20 N-(2-Hydroxy-4-niirophenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro phenyI)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 3-napihyl) N*-(2-bromo phenyl) urea; 
N-(3.4-Dinuoro 2-hydroxy phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4.phenyl phenyl) N -r2-bromo phenyl) urca 

25 N-f2-Hydroxy 4-meihyl phenyl) N -(2-bromo phenyl) urca 

N'(2-Hydroxy-4-niiro phenyl) N'-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl) N*-(2-bromo phenyl) urea 
N-C2-Sullliydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4.niiro phenyl) N'-(2-iodo phenyl) urea 

30 N-(2-Hydroxy 4-niiro phenyl) N'-(2-bromo phenyl) thiourea 

N-|(2-Phcnylsuiramido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 

N-(2 ( Amino sulfonamide phenyl) phenyl) N'-f2-bromo phenyl) urea 

N-(2-( Amino suU'onyl siyn'l) phenyl) N'-(2-brom() phenyl) urea 

2-[f3,4 Di-mcihoxyphcnylsuironyDamino) phenyl) N'-(2>bromo phenyl) urea 

35 N-{2-i(4-Acciamidophenylsullonyl)aminoJ phenyl) N*-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyj (2-thiophenc) phenyl) N'-{2-bromo phenyl) urea 
N-i'2-( Amino sullonyl (3-iolyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulJonyl (8-quinoIinyl)) phenyl) N*-(2-bromo phenyl) urea 
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N-f2-(Aniino sulfonyl benzyl) phenyl) N -(2-bromo phenyl) urea 
N-f2-Hydroxy-4-azidophenyl)-N'-(2-meihuxyphcnyl)urca 
N-[2-Hydroxy-5-cyan(>phcnyl|-N'-I2-bromophcnylJ urea 
N-I2-Hydroxy-3-nuorophenyl]-N'-|2-bromophenyl| urea 
N-[2-Hydroxy-3-nuoro-5-bromophenyl)-N -[2-bromophenyi) urea 
N-(2-Hydroxy-3-chlorophenyl]-N*-f2-bromophcny) | urea 
N.[2-Hydroxy-3-trinuoromeihylphenyll-N*-(2-bromophcnyl| urea 
N-|2-Hydroxy-3.4.diphenyl-phenyll-N'-[2-bromophcnylI urea 
N-(2-Hydroxy-3-glycinemeihylesiercarbonylphenyl).N*-(2-br()mophcnyl| urea 
N-|2-hHydroxy-3-glycincarbonylphenyl]-N'-f2-bromophenyl| urea 
N-[2-Hydroxy-3,5-dichlorophenyll-N*-[2-bromophenyl) urea 
N-I2-Hydroxy-3-nitrophenylJ-N'-[2-bromophenyll urea 
N-I2-Hydroxy-3,4-dichlorophenyl].N'-I2-bromophenyll urea 
N-(2-Hydroxy-3-cyanophenyl]-N-f2-bromophenyl] urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-I2-bromophcnyll urea 
N-(2-Hydroxy-4-cyanophenyl]-N'-[4-methoxyphenyl| urea 
N-[2-Hydroxy-4-cyanophenyl]-N -[2-phenylphenyI] urea 
N-|2-Hydroxy-4-cyanophenyl]-N-[2-meihylphenyl) urea 
N-(2-Hydroxy-4-cyanophcnyl J-N -(2-irinuoromcthylphenyl ) urea 
N-I2-Hydroxy-4-cyanophenyll-N'-(3-uinuoromethylphenyl) urea 
N-I2-Hydroxy-4-cyanophenyl]-N*-I4-innuoromcihylphenyl) urea ~ - - 

N-f2-Hydroxy-3-n-propylphenyl]-N'-[2-bromophcnyl) urea 
N-[2-Hydroxy-4-eihyJphcnyll-N*-(2'bromophcnyI| urea 
N-|2-Hydroxy-3-phcnylaminocarbonyl phenyl|-N'-|2'br(>mophcnyl| urcii 
N-|2-Hydroxy-3-cyant)-4-mcihylphenyll-N'-(2-bromophcnyl| urea 
N-12-Hydroxy-4-carbophcnyl phenyl l-N -I2-hromophcnyl| urea 
N-(2-Hydroxy-3-carbophenyl phenylj-N -(2-bromophcnyl| urea 
N-|3-BcnzyloxY-2-hydroxyphenyIl-N -f2-br()m()phcnyl| urea 

(E)-N-|4-[2-(Meihoxycarbonyl) cthcnylJ-2-hydroxyphcnyl|-N -|:-hri)mophcnvl| urc.i 

(E)-N-[3-(2-(MeihoxycarhonyI)cihenyl|-2-hydroxyphcnyl|-N -|:.br()nu>phcnyM urca-N -| 
bromophenyll urea 

(E)-N-(3-(2-(Aminocarbonyl)cihenyl]-2-hydn)xyphenyl|-N-|2-hromoplK'nyl|ui^^^ 
broniophcnyl] urea 

(E)-N-I4-|2-(Aminocarbonyl)eihenyl|-2-hydroxyphcnylj-N'-|2-bromophonyl|urca-N*-|2- 
bromophenyl] urea 

N-[2-Hydroxy-4-benzamidc phenyl J-N'-(2-bromophcnyl| urea 

N-(4.Aminocarbonyl-2-hydroxyphenyll-N*-(2-bn)muphcnyll urea 

N-(2-Hydroxy-3.5.6-irinuorophenyn-N-(2-bromophcnyI)urea 
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N-(2-Hydroxy-3-nuoro-4-trinuoromcihylphcnyl)-N'-f2-bromophcnyI)urca 

N-(2-Hydroxy-3-iodophcnyI)-N*-(2-bromophcnyl)urca 

N-[2-[fI2-n'rinuoromclhyI)phcnyl)sulfonylIamino|phenyll-N*-(2-bromophcny 

N-(2-BromophenyJ)-N*-[2-dimeihyIaminosuironylamino)phenyl|urca 
5 N-[2-(PheneihyIsultonylamino)phenyI]-N*-(2-bromophenyl)urca 

N-I2-((2-Aceiamido-4-mcihylthiazol-5-yl)suironylamino|phenyIl.N^(2-bnmiophenyI)^^^ 

N-(2-Hydroxy-4-cyanophenyll-N'-[4-phcnyIphcnyIl urea 

N-I2-Hydroxy-4-cyanophenyll-N'-f2,3-dichIorophenyl | urea 

N-f2-Hydroxy-4-cyanophenyl|-N'-|2-methoxyphenyll urea 
10 N-f2-Hydroxy-4-cyanophenyll-N*-[3-meihoxyphenyI| urea 

N-{2-Hydroxy-5-nuorophenylJ-N*-f2-bromophenyl| urea 

N-I2-Hydroxy-5-trifluoromethy)phenyl)-N'-f2-bromophenyI) urea 

N-[2-Hydroxyphenyl]-N'-f2-bromophenylJ urea 

N-rrrans-3-siyrl-2-hydroxyphenyI]-N'-f 2-bromophenyl | urea 
15 N-[2-Hydroxy-3,4-dichlorophenylJ-N'-|2-methoxyphenyJ| urea 

N-[2-Hydroxy-3.4-dichlorophenyI)-N'-(4-mcihoxyphenyll urea 

N-[2-Hydroxy-3,4-dichJorophenyI]-N'-[3-irinuoromcihylphenyl| urea 

N-[2-Hydroxy-3.4-dichlorophenyl]-N*-(2'phcnylphcnyl) urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[4-phcnylphcnyIl urea 
20 N-[2-Hydroxy-3,4-dichlorophenyl]-N'-f2.3-dichlorophcnyl) urea 

N-[2-Hydroxy-4-isopropylphenyJ)-N*-(3-irinuoromcihylphenyll urea 

N-I2-Hydroxy-3-naphlhyll-N-[2,3-dich)orophcnyI| urea 

N-[2-K2.3-Dichloroihicn-5-yI)lsulfonylaminoIphcnyIl-N-f2-brom()phenyI)urca 
N-I2-|(3.5-BisirinuoromeihyIphenyl)suironylaminolphcnyl|-N-(2-bron}ophcny 
25 N-[2-I(2-Benzyl)sullonylamino)-(5-irinuommcihy!)phcnyI|-N'-f2-br(>m(>ph^ 
N-|2H2-(3-NiirophcnyI)suironylamino|phcnyl|-N'-(2-hromophcnyl)urc;i 

N-(2-|2-(4-Phcnoxyphcnyl)sullonylamino|phcnyl|-N -f2-bromophcnyl) urea 

N-[(2-(lS)-IO-CamphorsulfonyIaminoIphcnyl|-N'-f2-bromophcnyI)urca 
3() N-|f2-(lR)-l()-Camphorsullonylarnino|phcnyl|-N'-(2-bromophcnyI)urea 

N-|2-(2-(2-Niiro-(4-irinuoromethyl)phcnyl)suir()nylam!no|phcnyl-N*-(2-hri)moph^^ 

N-(2-Hydr()xy-4-azid()phenyl)-N'-(2-iodt)phcnyl)urca 

N-(2-Hydroxy-3-a/jdi)phcnyl)-N*-C2-bn)mophcnyl)urca 

N-|2-Hydroxy-3-cyLinophcnyIl-N'-I2-mcihoxyphcny!| urea 
35 N-I2-Hydruxy-3-cvanophcnyIJ-N'-[3-trinuoromcihylphcnyI| urea 

N-I2-Hydroxy-3-cyanophenyJ)-N'-[2-phenylphcnylI urea 

N-I2-Hydroxy-3-cyanophenyl]-N*-(2.3-dichlorophenyl| urea 

N-[2-Hydroxy-4-isopropylphenyl)-N'-(2.3-dichlorophenyll urea 
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N-(2-Hydroxy-4-isopropylphenyll-N -|2-chh>ro-5Hrinuoromcihylphcnyl| urea 
N-|2-Hydroxy-Vphcny)phenyl|.N«|2,3-dichU)rophenyI| urea 
N-[2-Hydroxy-5-niirophcnyIl-N'-(2-mciht>xyphcnyl) urea 
N-|2-Hydroxy-5-niirophcnyll-N'-[3-irillu()romclhylphenyl| urea 
5 N-I2-Hydroxy-5-nurophcnyl|-N'-|2-phcnylphcnylJ urea 
N-[2-Hydroxy-5-niirophenyl|-N-f2,3-dichlornphenyl| urea 
N-|2-Hydroxy.5-cihylsuJlonylphenyl|-N -|2.3-dich)orophenyl| urea 
N-f2-(2-Amim)-(4-irinuoromeihyl) phenyl) sullonylaminoj phenyl 1- N'-(2- 
bromophenyDurea 

H) N-(2-(AminosuIionyI phenyl) 3-amino phenyl | N-(2-bromo phenyl) urea 
N-|2-Hydroxy-3,4-dichlorophenyll-N*-|2,4 dimeihoxyphenyl) urea 

N-(2-Hydroxy.3.4-dichlorophenyl]-N -|2-ch)(>ro-5-irinuoromeihylphenyl) urea 

N-[2-Hydroxy-3-naphihyl|-N*-[3.irinuoromelhylphenyl| urea 

N-f2-Hydroxy-5-naphihalenesuIfonic acidI-N'-r2'bromophenyl| urea: 
1 5 N-|2-Hydroxy-4-naphihalene.sullonic acid|-N -|2-bromophenyl| urea: 

1 . 1 '-(4-MeihyN2-phenylene)bis[2-ihio-3-3-iolylurcal 

N-(2-Carboxyphcnyl)-N'-phenylurea 

N-(2>Hydroxy-4-nitrophenyl)-N*-phcnylurca: 

1 -(2-Carboxyphenyl)-3-(4-chlorophcnyl)urca : 
20 2-(3.4-Dichlon)phcny]carb()nyldiiniino)-3-trinuoronicthylbcnzc)ic acid: 

" 2-(4-Chlorophcnylcarbonyldiimino)-5-inn 

l-(p-Anisyn-3-(2-carboxyphcnyl)urca: 

l-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca: 

l-(2-Carboxyphcnyl)-3-(3-chlon>phcny))urca: 
25 l-(m-Anisyi)-3-(2-carboxyphncyl)urca: 

l-(o-Anisyn-3-(2-carboxyphcnyl)urca : 

I -(2-Carboxyphcnyr)-3-(3.4-dichlorophcnyl )urca: 

1 -(2-Carboxyphcnyl)-3-(2,4-dichlorophcnyl )urca: 

N-(5-Chl(>ro-2-hYdroxy-4-niirophcnyl)-N-phcnyIurca: 
30 N-(2-Hydr()xy-4-niirnphcnyn-N'-{4-niin)phcnyI)urca: 

Prcibrcd compounds of Fomiula (I ) include: 
N-(2-Hydroxy-4-niirophcnyn-N-r2-mcihnxyphcnyl)urea 
N-f2-Hydroxy-4-niir()phcnyl)-N'-(2-bronuiphcnyhurca 
35 N-(2-Hydroxy-4-niirt)phenyl)-N-(2-phcnylphcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-nicihylihiophenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2.3-dichlorophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N'-(2-chioro pncnyl) urea 
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N-(2-Hydroxy-4.niirophenyl)-N'-(2.3-mcihylcnedioxyphcnyl)urca 
N-(2-Hyclroxy-4-nurophcnyI)-N*-(2-mcihc)xy-3-chlorophcnyl)urca 
N-(2-hydroxy 4-niiro phenyl) N'-(2-phcnyloxy phenyl) urea 
N-(3-Chlor(>-2-hydroxyphenyl)-N'-(bromophenyl)urea 

N-(2-Hydroxy-3-g]ycinemeihylesiercarbonylphenyl)<N'-(2-bromophcnyr)urea 

N-{3-Niir()-2-hydroxyphenyl)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy-4.cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlurophenyI)-N'-(2-bromophenyl)urea 

N-(3-Cyan(>-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N-(2-meihoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylpheny!)urea 

N-(2-Hydorxy-4-cyanophenyl-N-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methylphenyI)urea 

N.(2-Hydroxy-3-cyano-4-meihylphenyl)-N'-(2-bromophenyl)urea 

N-(4-Cyano-2-hydroxyphenyI)-N*-(2-irinuoromethyJphenyl)urea 

N-(3-Trinuoromcihyl-2-hydroxyphenyl)-N'-(2-bromophenyI)urca 

N-(3-PhenyIaminocarbonyl-2-hydroxyphenyl)-N*-(2-bromophenyI)urea 

N-(2-hydroxy 4-niiro phenyl) N'-(2Modo phenyl) urea 

N-(2-hydroxy 4-niiro phenyl) NX2-bromo phenyl) thiourea 

N-(2-phenylsuironamido)-4-cyanophenyl-N'(2-bromo phenyDurea 

(E)-N-(3-|f2-Aminocarbonyl)eihenyI)-2-hydroxyphenyl)'N'-(2-broniophenyI)urea 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N'-(2-nncihoxyphenyI)urca 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N'-(2-phcnylphenynurca 

N-(2-Hydroxy-3.4-dichlorophcnyn-N-(2.3-dichlorophenyJ)urca 

N-(2-Hydn)xy-5-niirophcnyl)-N*-(2.3-dichl()rophenyl)urca 

N-(2-Hydroxy-3-cvant>phenyl)-N'-f2.3 dichlorophcnyl)urea 

As used herein, "optionally subsiiluicd" unless spccilicaUy dclincd shall mcaji such 
groups as halogen, such as iluorine. chlorine, bromine or iodine; hydroxy: hydroxy subsiiiuied 
C) - loalkyl: C |. |o alkoxy. such as meihoxy or ethoxy: S(OjnV C|- lo alkyi, wherein nV is (). 
1 or 2. such as methyl ihio. methyl sullinyl or methyl sullonyl: amino, mono & di-substitutcd 
amino, such as in ihc NR4R5 group: NHC(0)R4: C(0)NR4R5: CfO)OH: S(0)2NR4R5: 
NHS(0)2R|3. Ci-io alkyl. such as methyl, ethyl, propyl, isopropyl. or i-bulyl: 
halosubsiituted C i . 10 alkyl. such CF3: an optionally substituted ar\'l. such as phenyl, or an 
optionally subsiituicd ar\'lalkyl. such as benzyl or phenethyK optionally substituted hetcrocylic. 
optionally substituted heterocylicalkyl, optionally substituted heteroaryl. optionally substituted 
heicroaryl aJkyl. wherein these ar>'I . heu^oaryl. or heterocyclic moieties may be substituted one 
to two limes by halogen: hydroxy: hydroxy substituted alkyl: C | . 10 alkoxy: S(0)m'C 1 - 10 
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alky I: amino, mono & di-substiluied amino, such as in ihc NR4R5 group: Cm 0 alkyl. or 
halosubsiiiuied C 1. 10 alkyl, such as CF3. 

R|3 is suitably C|-4 alkyL aryl. aryJ C|-4alkyl. hcieroaryL hcicroaryJC|.4alky!, 
heierocyclic. or hcierocyclicC|.4alkyl. 

5 

Another aspect of the present invention are the novel compounds of Formula (II). or a 
pharmaceutically acceptable salt thereof, as described below, which are also useful in inhibiiinc 
the binding of IL-8 10 iis receptors in a mammal in need thereof. This invention also relates 10 
the pharmaceutical compositions comprising a compound of Formula (If) and a 
H) pharmaceutically acceptable diluent or carrier. Compounds of Formula (II) are also useful lor 
ueating a chemokine mediated disease, wherein the chemokine is one which binds to an IL-8 a 
or p receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutically acceptable salt thereof. Compounds of Formula 

(II) are represented by the structure: 
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wherein 

- X. is oxygcn or sulfur: 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 
R I is independently selected from hydrogen: halogen: niu-o: cyano: halosubstiiuicd C | . | o 
alkyl: Cmo alkyl: C2.1() alkenyl: Cmo alkoxy: halo.subsiituted C|- 10 alkoxy: a/idc: 
S(0)iR4: hydroxy; hydroxyC|-4alkyl: aryl; aryl Cm alkyl: ar>'loxy: arylC|-4 alkyloxy: 
heieroaryl: hcieroarylalkyl: heterocyclic, heterocyclicC | .4alkyl: hctcroary IC | .4 alkyloxy: 
aryl C2- 10 alkenyl: hetcroaryl C2- 10 alkenyl: hcterocycIicC2- 10 alkenyl: NR4R5: C2-|(i 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rs: C|.|() alkyl 
C{0)R n : C2- 1 0 alkenyl C(0)R ] \ : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R| 1: NR4C(0)Ri |: or iwi> R i moieties together may form 0-(CH2)sO- or a in ^ 
mcmbercd unsaturated ring: 
t is 0, or an integer having a value of I or 2: 
s is an inlcycr having a value of I to 3: 

R4 and R5 arc independcnily hydrogen, optionally substituted Ci,4 alkyl. opiionaJly 

substituted ar>i. optionally substituted aryl Ci-4aikYl. optionally substituted heieroary l, 
optionally substituted hetcroaryl Ci-4alkyl, heterocyclic. heterocyclicCi-4 alkyL or R4 and 
R5 together with the niu-ogcn to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroaiom .selected from O/N/S: 
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Y is independently selected from hydrogen: halogen: nitro: cyano: halosubsiiiutcd C i - lo alkyl: 
C 1-10 alky I: C2-l() aJkenyl: Ci - lo alkoxy: haJosubstiiuied €{.](} aJkoxy: azidc: S(0)|R4: 
hydroxy: hydroxy C|-4alkyl: aryl; aryl C1.4 alkyl: aryloxy: aryl C1.4 alkyloxy: hctcroaryl: 
hetcroarylalkyl: heieroarylC | .4 alkyloxy: heierocyciic, heter(Kyciic C |-4aJkyl: aryl C2. 10 
alkenyl: heieroaryl C2. JO alkenyl: heterocyclic C2. 10 alkenyl: NR4R5: C2- lO alkcnyl 
C(0)NR4R5. C(0)NR4R5: C(0)NR4R 1 (): S(0)3H: S(0)3R8: C\.\{) alkyl aO)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)Ri 1: or iwo Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcred 
unsaturated ring; 

n is an integer having a value of 1 to 3: 

m is an integer having a value of I to 3: 

Rg is hydrogen or Cj -4 alkyl; 

RlOisCi-joalkylC(0)2R8: 

R| 1 is hydrogen. C1-4 aJkyl, optionally substituted aryl. optionally subsiiiuicd aryl C |.4aikyl. 
optionally substituted heieroaryl. optionally substituted heieroarylC i.4alkyl. opiionally 
substituted heterocyclic, or optionally substituted heierocyclicC|.4alkyl: 

R12 IS hydrogen, Cl-lO alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

E is optionally selected from 




asierix * denoting point of aiiachmeni of the ring, with at least one E being present: 
or a phamiaccuiically acceptably salt thereof. 

Suitably, the variables for Formula (II). .such as X. R. Ri, R4 . Rs. R6. R?, Rs- R^^ 
Y. Ra, Rb. Re- n. m. and s terms, cic. arc as defined in Formula (I) abow. The E nng 
dcnolcd by iis poini ol aiiachmcnt through ihc asicrix ( ^) miiy optionally be prescni. ll il it i.s 
noi present the ring is a phenyl moiety which is subsiuuicd by ihe R and R 1 terms as shown. 
At least one E ring is necessary. The E ring may be substituted by ihe R | moieiy in anv nnj:. 
saturated or unsaturated, and is shown for purposes herein substituted only in ihc unsauiraicd 
ring(s). 

Exemplified compounds of Formula (III) arc 
N-|2-hydroxy-5-indanone|-N'-(2-bromophenyl| urea: 
N-| l-hydroxynuorene]-N'-[2-bromophcnyll urea: 
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N-[3-hydroxy-9J()-anihraquinon-2-yl|-N*-I2-bromophcnyl| urea 

Another aspect of the present invention are the novel compounds of Formula (IIIj. or a 
pharmaceutically acceptable salt ihereol. as described below, ufhich are also usclul in inhibiiin*; 
5 the binding of IL-8 to its receptors in a mammal in need thereof. This invcnti(>n also rcJaies to 
the pharmaceuiica] compositions comprising a ctimpound of Formula (III) and a 
phannaccutically acceptable diluent or carrier. Qimpounds of Formula (III) arc also useful for 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-K a 
or p receptor and which method comprises administering an effective amount ol a compound 
10 of Formula (III) or a pharmaceutically acceptable salt thereof. Compounds of Fomiula (HI) arc 
represented by the formula: 



15 X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 
R| is independently selected from hydrogen: halogen: niu^o: cyano: halosubsiituicd C\.\{) 
aikyl: C| . |() alkyi; €2-10 alkenyl: C]. |0 alkoxy: haJosubsiiiuicd C |. lo alkcixy: a/idc: " 
S(0)iR4: hydroxy; hydroxyC | -4alkyl: aryl: aryl C | .4 alkyl: aryloxy: arylC | .4 alkyk)xy: 
20 hcieroaryl: heieroarylalkyi: heterocyclic. heicnH:yclicC|.4alkyl: heteroaryiri.4 alkyloxy: 

aryl C?- 10 alkenyl: heicroaryl C2- 10 alkenyl: hcicrocycIicC2- 10 alkenyl: NR4R5; C2. lo 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4RH): S(0)3H: SfOnRx: C| - 10 alkyl 
C(0)R II : C2- 10 alkenyl C(0)R ll : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 1 2: 
0C(0) R n : NR4C(0)R 1 1 ; or two R | moieties together may form 0-(CH2 )sO- or a 5 U) f> 
25 membercd unsaturated ring: 

I is 0. or an integer having a value of 1 or 2: 
s is an iniccer having a value of I lo 3: 

R4 and R5 arc independently hydrogen, optionally subsiiiuted C1-4 alkyl. opiionally 

subsiiiuied aryl, optionally substituted ar>'l C|.4alkyl. opiionally subsiiiuted heicroarvl. 
30 optionally subsuiuted heteroaryl C | -4alkyl. heterocyclic. hcierocyclicC: 1 .4 alk> I. or R4 and 

R5 logeiher with the nitrogen 10 which they are auachcd form a 5 U) 7 member ruiL* which 
may opiionally comprise an additional heteroaiom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niu-o: cyano: haJosubsiiiuted C 1. 10 alkyl: 
C 1 . 10 alkyl: C2- 10 alkenyl: C 1 - lo alkoxy: halosubstiiuted Cm 0 alkoxy: a/.ide: SfO)iR4: 



(Y)n 




wherein 
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hydroxy; hydroxyC|-4alkyl: aryl: aryl C1.4 alkyi: aryloxy: arylCi.4 alkyloxy: heicroaryl: 
heieroarylalkyi: heieroarylC | -4 alkyloxy; hcicrocyclic. heterocyc!icC|-4alkyr: aryl C2-If) 
alkenyl; heicroaryl 02-10 alkcnyl; hclcn)cyclicC2- 10 alkenyl: NR4R5; C2. jO alkcnyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3R8: Cmo alkyl C(0)Ri i; 
C2- 1 0 alkenyl C(0)R | ) : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R ) | : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)Ri 1 : or two Y moieties logethcr may form 0-(CH2)sO- or a 5 lo 6 mcmbered 
unsaturated ring; 

n is an integer having a value of I to 3; 

m is an integer having a value of I to 3; 

Rg is hydrogen or C1.4 alkyl; 

R 10 is C 1-10 alkyi C(0)2R8; 

R| I is hydrogen, C 1-4 alkyl, optionally substituted aryl. optionally substituted aryl Ci-4alkyl. 
optionally substituted heteroaryl, optionally subsututed heteroarylCi-4alkyL optionally 
substituted heterocyclic, or optionally substituted hctcrocyclicCi-4alkyl: 

R12 is hydrogen. C I- H) alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutically acceptably sail thereof. 

Suitably, the variables, etc, for Formula (11) are the same as those defined for Formula 
(1) above, such as for example the R variable. 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4>niirophenyl)-N'-(3- 
meihoxy-2-lhicnyl)urca ; and N-(2.hydroxy-5-nitrophcnyl)-N'-(3-mcih(>xy-2-thicnyl)urca. 

Another aspect of the present invention is the novel compounds cif Formula f la), a 
subset of compounds of Formula (I) useful lor treating a chemokmc mediated disease as 
defmed herein. This invention also relates to the phamiaccuiical composiiions comprising a 
compound of Fomiula (la) and a pharmaccuiically acceptable diluent or carrier. The 
compounds of Formula ( la ) arc represented by the strucuiurc: 



wherein 

X is oxygen or sulfur: 

Ra is an alkyl. ar\ 1. ar>'IC i .4alkyl. heteroaryl. heicroaryl C | .4alkyl. heterocyclic, or a 
heterocyclic C I -4alkyi moiety, all of which may be optionally substituted: 




NHS(0)2Rb 
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Rb is a NR6R7, aJkyl. aryl. aryIC|.4aIkyl. aryl C2-4aIkcnyI. heicroaryL heieroarylC|.4aIkyl. 
hetcrodrylC2-4 alkenyl. heierocyciic, or heierocycJic C|-4alkyl. or a heierocyclic 
C2-4alkenyl moiciy. camphor, all of which may be optionally subsiiiuicd one 10 three iime5 
independenUy by halogen; niiro: halosubstituied Cu4 alkyl; C1.4 alkyi; €1,4 alkoxy: 
NR9C(0)Ra: C(0)NR6R7- S(0)3H, or C(0)OC 1 .4 alkyl; 

R6 and R? arc independently hydrogen or a C| .4'alkyl group, or R6 and R7 together with the 
nitrogen to which they are attached form a 5 to 7 member ring which ring may opiionally 
contain an additional hcteroaiom which hetcroaiom is selected from oxygen, nitrogen or 
sulfur, which ring may be opiionally subsiitued; 

R9 is hydrogen or a C1.4 alkyh preferably hydrogen: 

Rl is independenUy selected from hydrogen: halogen: niu-o; cyano: halosubstituied Ci - 10 
alkyl; Ci- 10 alkyl: C2-I0 alkenyl; Cmo alkoxy: halosubstituied Cmo alkoxy: azide: 
S(0)iR4; hydroxy: hydroxy Ci-4alkYl: aryl; aryl C 1.4 alkyl; aryloxy: aryl C1.4 alkyloxy: 
heieroaryl: heteroarylalkyi; heienKyclic. heierocyclic C|.4alkyl: hcteroaryl C1.4 alkyloxy: 
aryl C2-l() alkenyl: hcteroaryl C2- 1() alkenyl: heierocyclicC2-10 alkenyl: NR4R5: C2.H) 
alkenyl C(0>NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3R8: Cmq alkyl 
C(0)R M ; C2- 1 0 alkenyl C(0)R 1 1 : C2. | () alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 1 2: 
0C(0) Rl I : NR4C(0)R 1 1 ; or two R | moieties together may form 0-(CH2)sO or a 5 to 6 
memhered unsaturated ring: 

I is 0, or an integer having a value of I or 2: 
^ is an integer having a value bl 1 to 3: 

R4 and R5 arc indcpcndenily hydrogen, optionally substituted C1.4 alkyl. optionally 

subsiiiuicd ar>'l. opiionally subsiiiuicd aryl C 1 -4alkyl, opuonally substituted heicroan'l. 
optionally subsiiiuicd heieroaryl C |^4alkyl. heterocyclic. hetcrocyclicCi.4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 lo 7 member ring which 
may optionally comprise an additional hcteroaiom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niu-o: cyano: halosubstituied Cmo alkyl: 
Cmo alkyl: Cz- 10 alkenyl: Ci-io alkoxy: halosubstituied Cmo alkoxy: azide: S(0)iR4: 
hydroxy: hydroxyCi -aalkyl: aryl: an'I C).4 alkyl: aryloxy: aryIC|-4 alkyloxy: hetcroar>'l: 
heteroarylalkyi: hcicroarylC | .4 alkyloxy: heierocyclic, hcicrocvclicC|.4alkyl: aryl C2-I0 
alkenyl: heieroary l C2- lo alkenyl: hcicrtK:yclicC2-H) alkenyl: NR4R5: C2- 1 0 alkenyl 
C(0)NR4R5: 00)NR4R5: C(0)NR4R 10: S(0)3H: S(0)3Rk: Cmo alkyl C{0)R 1 ) : 
C2- 10 alkenyl C(0)R 1 1 : C2- 1 o alkenyl C(0)OR \ \ : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(OlR 1 1 : or iwo Y moieties logcihcr may form 0-fCH2)sp- or a > to 6 membercd 
unsaturated ring: 

n is an integer having a value o! I lo 3: 

m IS an integer havini: a value ol 1 to 3: 

RK is hydrogen or ri-4 alkyl: 
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R 1 0 is C I - 1 0 aJky J C(0)2R8; 

R 1 1 is hydrogen, C 1-4 alkyl. opiionally subsuiuicd aryl, optionally subsiiiuied aryl Ci.4alkyL 
opiionally substituted heieroaryl, optionally substituted hetcroarylCi-4alkyl, opiionally 
subsiiiuicd heterocyclic, or optionally substituted heterocycIicC|.4alkyl: 

Rl2 is hydrogen. Cm {) alkyl, optionally substituted aryl or opiionally substituted arylalkyl: 

or a pharmaccutically acceptably sail thereof. 

A prclcrred ring subsiiiuiion for Ri variable is monosubstiiuted in the 3-posiuon. or the 
4- position, or di-subsUluied in the 3,4- position. The subsuiuenl group is suitably an elccu-on 
withdrawing moiety. Preferably R | is nitro. halogen, cyano, trinuoromethyl group, or 
C{0)NR4R5 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
unsubstitutcd. If the ring is di-substiiuted. subsiituenis are preferably in the 2 3'- positions 
of a monocyclic ring. While both R) and Y can both be hydrogen, it is prefered that at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y IS more preferably a mono-subsuiuted halogen, disubsiituted halogen, mono- 
subsiiiuicd alkoxy. disubstiiuted alkoxy, meihylenedioxy, aryl, or alkyl. preferably these 
groups arc substituted in the T- position or 2*-,3'-position. 

Exemplified compounds of Formula (la) arc 
N-(4-Niiro 2-(phcnYlsulfonylamino)phcnyl)-N'-pheny] urea 
N-[f2-Phcnylsulfamido) 4-cyanophenylI- N'-(2-bromo phenyl) urea 
N-(2-( Ammo sullonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Ammo sullonyl siyryl) phenyl) N*-(2-bromo phenyl) urea 
2-1(3.4 Di'mcihoxyphenylsulfonyDaminol phenyl) N'-(2-bromo phenyl) urea 
N-{2-|(4-Acctamidophenylsulfonyl)aminol phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl (2-thiophene) phenyl) N -(2-bromo phenyl) urea 
N-C2-( Amint) sullonyl (3-tolyl) phenyl) N-f2-bromo phenyl) urea 
N-(2-( Amino sullonyl (8-quinolinyl)) phenyl) N*-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl benzyl) phenyl) N*-(2-bromo phenyl) urea 

N-|2-|||2-fTrinuoromcihyl)phenyl]sulfonyllamino]phenyI)-N'-(2-bromophenyl)urca 

N-(2-Broniophcnyl)-N*-f2-dimethylaminosulfonylaminolphcnyl|urca 

N-|2-(Phencihylsulfonylamino)phenyll-N-(2-bromophenyI)urea 

N-^2-(^2-Acclamido-4-methylthiazol-5^vnsulfonylaminolphenyll.N•-f2.b^omophenyl)urca 

N-I2-I(2.3-Dichloroihien-5-yl)]sulfonylaminolphenyll-N'-(2-bromophenyl)urea 

N-[2-(r3.5-Bisiriiluoromeihylphenyl)sulfonylaminolphenyll-N-C2-bromophenyl)urea 
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N.|2-|(2-Benzyl)sulJonylamino)-(5Hrinuoromeihyl)phenyl|-N'-(2-bmmophcny^ 
N-l 2-1 2-(3-Ni irophenyOsulIonylamino Iphcnyl l-N'-(2-bromophcnyl )urca 

N-(2-(2-(4-Phcnoxyphenyl)sulfonylaminolphenyl|-N -(2-bromophcnyl) urea 
5 N-(|2-( I S)- I()-Camphorsulfonylamino)phenylJ-N'-(2 .bromophcnyDurea 
N-[(2-(IRM()-Camphonsulfonylaminolphenyll-N-(2-bromophcnyl)urca 

N-[2-I2-(2-Niiro-(4-irinuoromeihyl)phcnyl)sulfonylaminolphenyI-N*-(2-bromophcny 
N-(2-(2-Ajnim>(4-irinuoromeihyl) phenyl) sulfonylamino) phenyl)- N*-(2- 
bromophenyI)urea 

10 N-(2-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-bn>mo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
15 (lb) and a pharmaceutically acceptable diluent or carrier. The compounds of Formula (lb) arc 
represented by the strucuture: 




wherein 



20 X IS Dxygcn or sulfur; 
X I is oxygen or sulfur; 

R I is independently selected from hydrogen; halogen; niiro; cyano; halosubsiiiuied C i - |o 
alkyl; C\.\u alkyi: C2- 10 alkenyl; C 1. 1<) alkoxy; halosubsiituted C MO alkoxy; azidc; 
S(0)iR4; hydroxy: hydroxyCi-4alkyl: aryl; aryl C1.4 alkyl: ar>'loxy: arylC|-4 alkyloxy: 
25 hcicroaryl: heieroarylalkyi; heterocyclic, heterocyclic C ) -4alkyl: hcicroaryl C | -4 alkyloxy; 

ar>'I C2- 10 alkenyl; hcicroaryl C2- 10 aJkenyl; hcierocyclicC2- 10 alkenyl; NR4R5: C2-\{) 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl(); S(0)3H; S(0)3Rx; C | . |() alkyl 
C(0)R M : C2- 10 alkenyl C(0)R H ; C2. 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; C(0)OR 12; 
OC(O) R 1 1 : NR4C(0)R 1 1 : or iwo R 1 moieiics together may form 0-(CH2)sO- or a 5 to 
30 mcmbcrcd unsaturated ring; 

I is 0. or an integer having a value of I or 2; 

s is an integer having a value of I to 3; 

R2 is a substituted aryl. hcicroaryl, or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less; 
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R4 and R5 arc independcnlly hydrogen. opUonally subsiiiulcd C1-4 alkyl. opiionally 

subsiiiuicd aryl. opiionally subsiiiuicd aryl C|-4alkyl, t)piionaJly subsiiiuied hetcroao'l. 
opiionally subsiiiuied heieroaryl Ci-4aJkyl. heierocydic. heicr()cyclicC|-4 alkyl. or R4 and 
R5 logcihcr wjih the niirogcn 10 which ihey are aitachcd. forntj a 5 10 7 member ring which 
may opiionally comprise an additional heieroaiom selected from O/N/S: 
Y is independently selected from hydrogen: halogen: niiro; cyano: halosubsiituted C i - lo alkyl: 
C 1 . 1 0 alkyl: C2. 10 alkenyl: C | . 10 alkoxy : halosubsiituted C | . 1 0 alkoxy: azidc: S(0)iR4: 
hydroxy: hydroxyCi^alkyl: ao'l; aryl C1-4 alkyl: aryloxy; arylC|.4 alkyloxy: heicroao'l: 
heicroaiylalkyi: heieroarylCj^ alkyloxy: heterocyclic. heterocyclicC|.4alkyl: aryl Cj-io 
alkcnyl: heieroaryl C2- 10 alkenyl: heterocyclicC2. 10 alkenyl: NR4R5: C2- 1() alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio: S(0)3H: S(0)3R8: Cmo alkyl C(0)R 1 1 : 
C2- 1 0 alkenyl C(0)R || : C2- j 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R n : 
NR4C(0)R 1 1 ; or two Y moieties together may fom 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3: 

m is an integer having a value of I to 3; 

R8 is hydrogen or C 1.4 alkyl; 

R|()isC|.|()alkyIC(0)2R8: 

R 1 1 is hydrogen. C 1.4 alkyl. optionally .substituted aryl. optionally substituted aryl C|-4alkyl. 
optionally .substituted heieroaryl. optionally .substituted heieroarylC|.4alkyl. optionally 
sub.stituted heienwyclic. or optionally 5ub.siituted heterocyclicC|_4alkyl: 

R 1 2 is hydrogen. Cmo alkyl. optionally sub.siituted aryl or opiionally subsiituicd arylalkyl : 

or a pharmaccutically acceptable .salt thctcof. 

Suitably, the variable, etc. for Formula (lb) are the .same as tho.sc delined for Formula 
(l» above, such a.s J or example the functional moieties on the R2 group having an ionizabic 
hydrogen wiih a pKa of 10 or less. Suitably such functional groups include, but are not 
limited to. hydroxy, carboxylic acid, thiol. -NH-aO)Ra. -C(0)NR6R7. .substituted 
•sulfonamides of the formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRh. or ictrazoyl (as 
defined for Formula (I). 

Suitably for compounds of Formula Hb). a preferred ring substitution for R | is in the 
.>-po.siiion. the 4- position 01 is preferably di sub.stituted in the 3.4- po.sition. The substituent 
Slump is .suitably an clcct«)n withdrawing moiety. Preferably R 1 is nitro. halogen, cyano. 
lrilluor«)methyl group. «)r C(0)NR4R5. 

While Y may be sub.stituted in any of the 5 ring posiuon.s. preferably the ring with the 
Y moiety is mono-.sub.stituted in the 2-po.sition or 3- position, with the 4- preferably'being 
unsub.siituied. If the ring is disubsiuuied. sub.stituenLs are preferably in the 2' or 3' position of 
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a monocyclic ring. While both R | and Y can boih be hydrogen, ii is prefercd lhat ai least one 
ol the rings be substiiuicd. prclcrably both rings arc ai least mono-subsii luted, i.e. n amd m a 
each equal to ! or more. 

Suitably lor compounds of Formula (lb). Y is more preferably disubsiiiuied halogen, 
mono-subsiituied halogen, disubsutuied alkoxy, mono-substiiuied aikoxy. methylencdioxy. 
aryl. or alkyl, preferably in ihc 2'position or 2\3*-posilion. 

Another aspect of the present invention is the novel compounds of Formula (Ic), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(Ic) and a phamiaceutically acceptable diluent or carrier. The compounds of Formula do are 
represented by the suucuttire: 




wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur: 

R| is independentJy selected from hydrogen: halogen: niiro; cyano: haJosubsiituied Ci io 
alkyi: C|.i() alkyl; C2-10alkenyl: Cj. i() aikoxy: halosubsiituted C). lo aikoxy: azidc: " 
S(0)iR4: hydroxy: hydroxyC|-4alkyl: aryl: aryl C|-4 alkyi: aryloxy: aryl C1.4 alkyloxy: 
heteroaryl: heteroarylalkyi: heterocyclic. hcicrocyclicC|.4alkyl: heieroar>'ICi-4 alkyloxy: 
aryl C2-|() alkenyl: hcicroar>'l C2- 10 alkcnyl: hcicrtKyclic C2- 10 alkcnyl: NR4R5: C2- to 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R |0: S(0)3H: S(0)3Rk: C| . 10 alky! 
C(0)R 1 1 : Co. 1 0 alkenyl C(0)R 1 1 : C2- U) alkcnyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
0C(0) Ri i: NR4C(0)R| 1: or two R| moieties together may form 0-{CH2)sO- or a 5 in h 
membcred unsaturated ring: 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, opiionally substituted C1-4 alkyl. optionally 

substiiuted ar>i. opiionally .substituted ar\'l C|.4alkyl, opiionally substituted hetcroarvl. 
optionally substituted heieroar>'l C | -4 alkyl. heterocyclic, heieriK\vclic C1.4 alkyl. or R4 
and Rs together with the nitrogen to which ihcy arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hcicroaiom selected from O/N/S: 

Y is independently .selected Irom halogen: niu-o: cyano: halosubstiiuied C i- 10 alkyl: C i- 10 
alkyl: C2-IO alkcnyl: C mo aikoxy: halosubsuiuted C). 10 aikoxy: azidc: S(0)tR4: 
hydroxy: hydroxy C|-4alkyl: aryl: aryl C1-4 alkyl: aryloxy: an'lCi-4 alkvloxv: heicroar\l: 
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heicroarylalkyl: hcicroaryJC|-4 alkyJoxy: hcicrocyclic, heterocyclic C|.4aJkyI: aryl C2. U) 
alkcnyl: hcicroaryl C2-|() alkenyl: hcicrocyclic 02-10 alkenyl: NR4R5: C2.IO alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R8: Cmq alkyi C(0)Ri |: 
C2- 1 0 alkenyl C(0)R 1 1 ; C2- U) alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 : or iwo Y moiciies together may form 0-fCH2)sO- or a 5 to 6 merabered 
unsaturated ring: 

n is an integer having a value of I to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C | .4 alkyl: 

R|()isC|.|0 alkyl C(0)2Rh: 

R| I is hydrogen, C 1.4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
optionally subsututed heteroaryl, optionally substituted heieroarylC 1 .4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicC|-4alkyI; 

R|2 is hydrogen. Cj-io alkyl. optionally substituted aryl or optionally substituted arylalkyl: 
provided that 

when n =1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-subsiituted in the 2 - 3 - position, the 2'-5'- position, the 
2'-6' position, the 3'-5' or the 3'-6' position: 

when b = 3 than Y is trisubsiitutcd in the 2'-3'-5' or the 2'-3'-6 - positions; 
further provided that 

when X I is O. m=2, R) is 2-t-butyl. 4-meihyl. and n=3 than Y is not 2 -OH3 -t- 
butyl. 5'-mcthyl: 

when X I is O. m=l, R| is4-mcthyL and n=2 than Y is not 2 -OH. 5*-methyl: 
when X i is O, m=l. R | is hydrogen, and n=2 than Y is not 2 -6 -diethyl: 
when X | is O. m=l. Ri is 6-OH. and n=2 than Y is not 2'-5'-mcthyl: 
when X 1 js S. m= L R i is 4-ethyl, and n=: I than Y is not 2-mcthoxy: 
or a pharmaceuiically acceptably salt thereof. 

Suiiiibly. the variables, etc. for Formula (Ic) arc the same as those defined fur Formula 
(1) above unless indicated. . 

Suitably for compounds of Formula (Ick a preferred ring subsiiiuiion for R) is in the 
3-posilion, the 4- position or di substituted in the 3.4- position. Prclcrahly R| is other than 
hydrogen. The suhsiiiucni group is suitably an electron withdrawing moiety. Preferably R| is 
nitro, halogen, cyano. irifluoromethyl group, or C(0)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posiuon or 3- position, with the 4- preferably being 
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unsubsisiuied. If the rinj: is disubsiiiuicd, subMiiuents are preferably in ihc T or 3' position ol 
a monocyclic ring. While boih R] and Y can boih be hydrogen, ii is prcfercd lhatal leasionc 
ol ihc rings be subsiiiuicd. preferably both rings are at Icasi mono-subsuiuicd. i.e. n amd m are 
each equal lo I or more. 

Suitably lor compounds of Formula (Ic). Y is more preferably a mono-substituted 
halogen, disubsiiiuicd halogen, mono-subsiiiutcd alkoxy, disubsiiiuicd alkoxy, 
melhylencdioxy, aryl. or alkyi, preferably with ihese groups in the 2'posiuon or 2,3-posiiion. 

Exemplified compounds of Formula (Ic) are: 
N-|2-Hydroxy-4-(methoxycarbonyl)phcnyl|-N'-phenylurea; 
N-(2-Hydroxy-5-niiro-phcnyl]-N'-phenyl urea 
N-f2-Hydroxy-4-rtuorophenyI)-N'-phenyl urea 
N-(2-Hydroxy-4-(irifluoromethyl)phenylJ-N'-phenyl urea 
N-(2-Hydroxy-4-niu-ophcnyl)-N'-(2-hydroxy-4-niu-ophenyI)urea 
N-(2-Hydroxy-4-nitrophenyl)-N-phenyl-ihiourea 
N-(2-Hydroxy-5-niirophcnyl)-NX3-melhoxy-2-lhienyl)urea 
N-(2-Hydroxy-4-niirophenyl)-NX3-methoxy-2-lhienyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(3-meihoxyphenyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N*-(2-meihoxyphenyl)urca 
N-(2-Hydroxy-4-niu-ophenyl)-NX3-lrinuoromeihylphenyl)urea 
N-(2-Hydroxy-4-niurophenyl)-N*-(2-lrifluoromeihylphenyl)urea 
N-(2-Hydroxy-4-iiiirophcnyl>N'-(^ 

N-(2-Hydroxy-4-niirophenyI)-N'-(2-bromophcnyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(3-bromophcnyl)urea 
N-C2-Hydroxy-4-nitrophcnyl)-N'-(4-bromophenyl)urea 
N-(2-Hydroxy-4-niirophcnyl)-N*-(2-phcnylphenyl)urea 
N-(2-Hydroxy-4-niirophcnyl)-N*-(2-niirophcnyl)urca 
N-(2-Hydroxy-4-nitrophcnyl>-N'-{2-nuorophcnyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2.6-dinuorophcnyr)urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2-cihnxyphcnyl)urca 
N-(2-Hydn)xy-4-niiri>phcnyi)-N'-(2-cihylphcnyl)urca 
N-(2-Hydroxy-4-nuruphcnyl)-N'-{2-irinuoromcihoxyphcnyI)urcu 
N-(2-Hydroxy-4-niirophcnyl) N'-(2-mcthylihiophcnyr) urea 
N-(2-Hydroxy-4-niiro-phcnyl) N'-(2-chloro 6-mcthyl phenyl) urea 
N-(2-Hydroxy-4-niiro-phenyl) N*-(2-sulfoxymcihyl phenyl) urea 
N-(2-Hydroxy-4-irinuoromeihyl phenyl)-N'-f2-bromo phenyl) urea 
N-f2'Hydroxy-4-irinuoromethyl phenyn-N'-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-carbomethoxy phenyl>-N -( 2-phenyl phenyl) urea 
N-i2-Hydroxy-4-niirophenyl)-N'-(2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-niirophenyl)-N'-(2.4-dichioro phenyl) urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenylVN'-(2,4-dibromo phenyl) urea 
N-(2-Hydroxy- l-napihyl)-N'-(2-bromo phenyl) urea 
5 N-(2-Hydroxy-4-nitropheny!)-N'-(2,3-meihylenedioxyphenyI)urca 
N-(2-Hydroxy-4-nitrophenyJ) N'-(3-chloro 2-meihoxy phenyl) urea 
N-[2-Hydroxy-4-(Benzyiam!no)carbonyl phenyl J-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-4-niiro phenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro phenyl)-N'-(2-bromo phenyl) urea 

10 N-(2-Hydroxy-3,4-dinuoro phenyl)-N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-methyl phenyl)-N*-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-miro phenyl)-N*-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyn-N'-(2-bromo phenyl) urea 

15 N-(2-Sulfliydryl-4-bromo phenyI)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl)-N -(2-iodo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyI)-N -(2-bromo phenyl) thiourea 
N-(2-Hydraxy-4-azidophenyI)-N'-(2-mcthoxyphenyI)urea 
N-(2-Hydroxy-5-cyanophenyl]-N'-| 2-bromophenyl) urea 

20 N-|2-Hydroxy-3-fluorophenyl]-N*-f2-bromophenyl) urea 

N-[2-Hydroxy'3-fluoro-5-bromophenyl)-N'-f2-bromophenyll urea 
N-f2-Hydroxy-3-chlorophenyl]-N'-[2-bromophenylJ urea 
N-|2-Hydroxy-3-trinuoromethylphenylI-N'-|2-bromophenylI urea 
N-f2-hydroxy-3.4-diphenyI phenyl l-N'-|2-bromophenyl) urea 

25 N-(2-Hydroxy-3-gIycinemeihylesiercarbonylphenylI-N'-f2-bromophcnyll urea 
N-[2-Hydroxy-3-glycincarbonylphcnyl)-N'-[2-bromophenyl) urea 
N-(2-Hydroxy-3,5-dichlorophenyl]-N*-(2-bromophenyl] urea 
N-(2-Hydroxy-3-niirophcnyl)-N*-(2-bromophenyl] urea 
N-|2-Hydroxy-3.4-dichlorophenyl|-N'-[2-bromophenyl] urea 

30 N-[2-Hydroxy-3-cyanophenyll-N'-|2'bromophenyll urea 
N-|2-Hydruxy-4-cyanophenyll-N*-f2-bromophenylJ urea 
K-(2-Hydroxy-4-cyanophenyll-N'-(4-meihoxyphenyII urea 
N-|2-Hydroxy-4-cyanophenyll-N''[2-phcnylphenyl| urea 
N-(2-Hydroxy-4-cyanophcnyl|-N'-|2-mcihylphenyll urea 

35 N-[2-Hydri)xy-4-cyanophcnyl)-N'-|2-trifluoromeihylphcnyl ) urea 
N-[2-Hydroxy-4-cyanophenyll-N*-(3-trinuoromeihylphenyll urea 
N-|2-Hydroxy-4-cyanophenyIl-N'-|4-irifluoromeihylphenyll urea 
N-[2-Hydroxy-3-n-propylphenyIJ-N*-I2-bromophenyl| urea 
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N-[2-Hydroxy-4-eihylphenyl)-N'-|2-bromophenyI| urea 
N-|2-Hydroxy-3-phenylaminocarbonyl phenyl]-N--|2-bromophenylJ urea 
N-[2-Hydroxy-3-cyano-4-methylphenyl|-N'-(2-bromophenyl|urca 
N-[2-Hydroxy-4-carbophenyl phenyl |-N*-(2-bromophenyl| urea 

N-r2-Hydroxy-3-carbophenyl phenyl |-N -[2-bromophenyl| urea 
N-|2-Hydroxy-3-benzyIoxy phenyll-N -I2-bromophenyl) urea 

(E)-N-I4-f2-(Methoxycarbonyl)elhenylJ-2-hydroxyphenylI-N-f2-bromophcnvl|urca 

(E)-N-[3-[2-(Meihoxycarbonyl)ethenyll-2-hydroxyphenyl)-N-(2-bmmophenyl|urca-N-- 
bromophenyl) urea 

(E)-N-I3-(2-(Aminc)carbonyl)elhenylJ-2-hydroxyphenyll-N-(2-bromophcnyl|urca-N-j2- 
bromophenyl] urea 

(E)-N-l4-[2-(AminocarbonyI)elhenyI]-2-hydroxyphenyl]-N-(2-bromophenyl|urea-N-I2- 
bmmophenyl] urea 

N-[2-Hydroxy-4-benzainide phenyI)-N'.f2-bromophenyIl urea 

N-[2-Hydroxy-4-aminocarbonyl phenylJ-N--(2-bromophenylJ urea 

N-(2-Hydroxy-3.5,6-trinuorophenyl)-N-(2-bromopheny!)urea 

N-(2-Hydroxy-3-nuoro-4-trinuoromethyIphenyI)-N-(2-bromophenyl)uiea 

N-(2-Hydroxy-3-iodophenyI)-N'-(2-bromophenyl)urea 

N- r 2-Hydroxy-4-cyanophenyI]-N'-I4-phenylphenyl 1 uiea 

N-|2-Hydroxy-4-cyanophenyIJ-N'-[2.3-dichlorophenyllurca 

N-(2-Hydroxy-4<yanophenyl)-N-|2-methoxyphenyll-urea " 

N-f2-Hydroxy-4-cyanophenyl|-N'-(3-meihoxyphenyl | urea 
N-|2-Hydroxy-5-nuorophenyl|-N*-(2-bromophenyl| urea 
N-(2-Hydroxy-5-irinuoromeihylphenyl)-N-|2-bromophenyl| urea 
N-(2-HydroxyphenylJ-N'-(2-bromophenyIl urea 
N-fTrans-3-siyrl-2-hydroxyphenylJ-N -I2-bromophcnyl| urea 
N-(2-Hydroxy-3.4-dichlorophenyll-N'-(2-methoxyphcnyl|uiea 
N-(2-Hydroxy-3.4-dichlorophcnyl|-N -[4-meihoxyphcnyl| urea 
N-|2-Hydroxy-3.4-dichlorophenyl|-N-|3-irinuoromeihylphenylI urea 
N-(2-Hydroxy-3.4-dichlorophenyl|-N'-|2-phenylphenyl| urea 
N-I2-Hydroxy-3.4-dichlorophenylI-N -|4-phenylphenyl) urea 
N-I2-Hydr»xy-3.4-dichlorophenyl|-N'-|2.3-dichlorophcnyl| urea 
N-|2-Hydroxy-4-isopropylphenyl|-N"-|3-irinuoromeihylphcnyl| urea 
N-|2-Hydroxy-3-naphihyI|-N -[2.3-dichlorophenyl) urea 
N-(2-Hydn)xy-4-azidophenyl)-N-(2-iodophenyl)urea 
N-(2-Hydroxy-3-azidopheny))-N'-(2-broinophenyl)urea 
N-(2-Hydroxy-3-cvanophenyl]-N-f2-meihoxyphenyl| urea 
N-I2-Hydroxy-3-cyanophenyll-N -I3-lrinuoromeihylphenyl] urea 
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N-(2-Hydroxy-3-cyanophenyl|-N -|2-phcnylphenyl| urea 
N-J 2-Hydroxy-3-cyanophcnyI j-N'-| 2.3-dichlon)phenyI | urea 
N-f2-Hydroxy-4-isopropylphenyI|-N--(2.3-dichlcm)phcnyl| urea 

N-f2-Hydroxy-4-isopropylphcnylj-N'-I2-chloro-5-lrinu()r()mcihylphenyJ|urca 
N-(2-Hydroxy-3-phenylphenyI)-N'-[2,3-dichlorophcnylJ urea 

N-[2-Hydroxy-5-niirophenyl)-N--|2-melhoxyphenyl) urea 

N-(2-Hydroxy-5-nitrophenylJ-N'-|3-lrinuoromclhylpheny)| urea 

N-(2-Hydroxy-5-nitrophenyll-N-f2-phenylphenylJurca 

N-f2-Hydroxy-5-niirophenyII.N'-f2.3-dichlorophenyl) urea 

N-f2-Hydroxy-5-ethylsulfonylphenylJ-N'-I2.3-dichlorophcnyl)urea 
N-I2-Hydroxy-3.4-dichIorophcnyll-N--I2,4 dimeihoxyphenyll urea 

N-I2-Hydroxy-3.4-dichlorophenyl]-N-(2-chloro-5-irinuoromcihyIphcnyl)urea 
N-(2-Hydroxy-3.4-dichlorophenyll-N-fbenzylJ urea 

N-f2-Hydroxy-4-isopropylphenyl)-N-(3-trinuoromelhyJphenyJ|urca 
N-[2-Hydroxy-3-naphihyIl-N'-[3-irinuoromeUiyIphenyl | urea 
N-f2-Hydroxy-3-naphrhyI)-N'-(2,3-dichlorophenyIJ urea 
N-f2-Hydroxy-3-naphlhyl]-N'-|benzyIJ urea 
N-[2-hydroxy-3-(phenyiaminocarbonyl) phenyl ]-N'-( benzoyl | urea 
N-I2-Hydroxy-3-lrinuoromeihylphenyl)-N'-(benzoyl)urca 
N-(2-Hydroxy-4-cyanophenyl)-N-fbenzoylJ urea 
N-f2-Hydroxy-5-naphthalenesulfonic acidJ-N-|2-br.)mophenyl | urea; 

N-f2-Hydroxy-4-naphthalcnesulfonicacidI-N'-f2-broniophenyl| urea; 
N-(2-Hydroxy 3-napihyl) N'-{2-bromo phenyl) urea: 
N-(2-Hydroxy- 1 -napihyn-N-(2-bromo phenyl) uiea: 
N-(2-Hydroxy-4-niirophenyl)-N-( I -naphthyDurea: 

Suitable pharniaceuiicalJy accepuble salts arc well known u, ihose skilled in the ;u t and 
include basic sails of inorganic and organic acids, such as hydrochloric acid. hvdrohr.)mic 
acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane .sulph.>ni'c acid, acetic 
acid, malic acid, laaaric acid, citric acid, lactic acid, oxalic acid, .succinic acid, lumaric acid, 
malcic acid, benzoic acid, salicylic acid, phenylacctic acid and mandclic acid. In addition, 
pharmaccutically acceptable .salLs oi compounds of Formula (D may al.si. be formed with a 
phamiaccuiically acceptable cation, for instance, if a .suKsiiiucni croup compri.ses a carboxv 
moiety. Suitable phannaceuiically acceptable canons are well known to those skilled m the ai i 
and include alkaline, alkaline earth, ammonium and quaternary ammonium cation.s. 



The following terms, as u.scd herein, refer to. 

• "halo" - all halogens, that is chloro. Ouoro. bromo and iodo. 
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• "C I . I oalkyi" or "alkyl" - both straight and branched chain radicals oi I lo 10 carbon 
atoms, unless the chain length is otherwise limited, including, but not limited to. methyl, ethyl, 
/i-propyl, /AY^-propyl. w-butyl, Arr-buiyL /.vo-buiyl. rm-butyl. n-peniyl and the like. 

• The term "cycloalkyl" is used herein to mean cyclic radicals, prelerably ol 3 to 8 
5 carbons, including but not limited to cyclopropyL cyclopentyl. cyclohexyl. and the like. 

• The term "alkenyl" is used herein at all occurrences to mean su-aight or branched 
chain radical of 2- 10 carbon atoms, unless the chain length is limited thereto, including, but not 
limited to cihenyl, l-propenyl. 2-propenyl. 2-mcihyl-l-propcnyl. l-butcnyl. 2-butenyl and \hc 
like. 

10 • 'ar> r - phenyl and naphthy I: 

• "heteroaryl" (on its own or in any combination, such as "hetcroaryloxy". or 
"heteroaryl alkyi") - a 5-10 membered aromatic ring system in which one or more rings contain 
one or more heteroaioms selected from the gmup consisting of N. O or S. such as, hut noi 
limited, to pyrrole, pyrazole. furan. thiophcne. quinolinc. i.soquinoline. quinazolinyl. pyridine. 

13 pyrimidinc, oxazolc, thiazolc, thtadiazolc, triazole, imidazole, or benzimidazolc. 

• "heterocyclic" (on its own or in any combination, such as "hcterocyclicaJkyl") - a 
saturated or partially unsaturated 4-10 membered ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N. O. or S: such as, but 
not limited to. pyrrolidine, piperidine. pipcrazinc. morpholinc, letrahydropyran. or 

20 imidazolidine. 

• The ierrn '"arylalkyl" i>r-"heieroarylalkyr ()r "hcicnxryclicalkyl- is-u^ 

mean C| . |0 alky I. as defined above, attached lo an aryl. hcieroar>'l or heterocyclic moiety, as 
also defined herein, unless otherwise indicated. 

• "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thio" relcrs to the 
25 sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two R] moieties (or two Y moieties) may together form a 5 or 6 
membered unsaturated ring" is ased herein to mean the formation of a napthylcne nng system 
or a phenyl moieiy having attached a 6 membered partially uasaturated ring such as a C(S • 
cycloalkcnyl. i.e hexenc. or a C5 cyloalkcnyl moiety, cyclopeniene. 

30 

The compounds of Formula (I), (la), (lb). (Ic). (II) and (III) may be obtained by 
applying synthetic procedures, some of which arc illustrated in the Schemes below. The 
synthesis provided for in these Schemes is applicable for the producing compounds of Formula 
(1). (la). (ID and (III) having a variety of different R. R|. and Ar groups which arc reacted, 
35 employing optional sub.siitucnLs which arc suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deproicction. in those cases, then affords compounds ol 
the nature generally disclo.scd. Once the urea nucleus has been cstabli.shcd. further compounds 
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of ihcsc fomiulas may he prepared by applying standard techniques for lunciional group 
inicrconversion, well known in the art. While the schemes arc shown with compounds only of 
Formula (I) this is merely lor illusu*ation purposes only. 

Scheme 1 

2 

R=NH2. OH, CO2H. SH a)PhNCO 
NHSO2R 

Ortho substituted phenyl ureas shown in 2-scheme I may be prepared by standard 
conditions involving the condensation of commercially available ortho substituted 
aniline(Aldrich Chemical Co.. Milwaukee, Wi) with the commercially available optionally 
substituted aryl isocyanaic (Aldrich Chemical Co.. Milwaukee. Wi) in an aprouc solvent 
(DMF. toluene). When the l-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by treating the commercially available RSO2CI with the cooresponding 2-phenylene 
diamine in the presence of an base like methyl amine or NaH in an aproiic solvent (like 
methylene chloride or DMF). 

Scheme 2 

or'-- a:-- a: 

3 4 5 

R-=OH, NH2, NHSO2R a)HN03. 23 b)SnCl2. EfOH 

If the desired 2-substiiuicd aniline 5-schemc 2 . is not commercially available the 
corresponding nitro compound can be prepared from 3-scheme 2 , under .standard niu^auon 
conditions (using HNO3 or BF4NO3) at 23 ^C. The niiro compound is then reduced to the 
corresponding aniline using SnCh in ElOH(or alternately H2/Pd or LiAIhLi). 
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a) NH4SCN. Brg 

b) NaOH E10H 



& 



II the desired 2-amino bcnzcneihitil K-schemc ^ is noi commercially available it can be 
synthesized by reaction of the phenyl aniline with the thiocyanatc anion in the presence ol an 
4)xidani(like bromine) lo produce the 2-amino benzihiazole 7-schemc ^ This thiazole can then 
be hydrolyzed to the desired 2-amino benzeneihiol 8-schemp ^ w»!h a strong base like NaOH in 
a proiic solvent (i.e.. ElOH). 

Schgmg 4 



x=s.o ^ 

a)TBSCl. imid. DMF b)i)CICXCI. NaHCOa. iOPbNHj c)Et3N*HF. CH3CN 
In the case where the ihioisocyanaic or phenyl isocyanaie is nt)i commercially 
available, the thiourea or urea I l-SChcmc.4 may be prepared from the commercially available 

1 0 onho subsiiiuicd aniline. This compound is first protccied with a protecting group (len-butyl 
dimeihyl silyl or ben/.yl ) by conditions well known in the artCsee Greene, T Protecting 
QrOUPS in Organiv SynihCSi.S, Wiley&Sons. New York. !98 I). This proiccied aniline is then 
reacted, in the presence of a base(likc uiethyl amine or sodium hicarbonaic). with either 
thiophosgcne or a solution of phosgene in an aprtnic solvent (ie. DMF. toluene), followed by 

1 5 aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then dcprotecicd, using conditions standard in the an. to fomi the desired thiourea 
or urea 1 1 -scheme 4. 
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12 



CO2H 



a.b 




a)(PhO)2PON3.Et3N b)PhXNH2 
X=OH. NHSO2R. SH 



Alternately the urea can be formed using a Curtius rearrangement from the 
corresponding aromatic or thiophene carboxylic acid 12-scheme 5 . The carboxylic acid is 
submitted 10 standard Curtius conditions ((PhO)2PON3, E13N or ClCOCOCl followed by 
NaN3) and the intermediate isocyanate is trapped by an appropriately substituted aniline. 

Pharmaceuiically acceptable salts of compounds of Formula (I) may be obtained in 
known manner for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent. 

Another aspect of the present invention is the novel synthesis of cyano niu^ophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
preseni were mentioned. Several attempts to obtain a cyano phenol moiety with published 
results failed. Using known conditions of elevated temperatures, greater than 170'C. such as 
from 180 to 2 10' did not yield displacmeni of the halogen to a cyano moiciy. Standard bases, 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-nuorophenol, 2-niu-o-5-nuorophenol, 2-niU'o-5-meihyl-6-bromophenoI were tried 
with a change of halogens, from Iluorine to chlorine to bromine, and with use of copper (D 
cyanide. The use of a bromine derivative, such as 2-niiro-5-melhyl-6-bromopheno} . with 
dimeihylfomianiidc and u.sing irieihylaminc with a caiaJyiic amount of dimeihylammi) pyridine 
and copper (1) cyanide at reduced temperatures,, i.e. <I(K)'C. preferably 60 to ahoui XO C Inr 
reduced times from strandarized procedures, i.e., < 18 hours, preferably about 4 to 6 hours 
yielded the desired products. 

Thcrcliirc one aspect of the invention is to a process for producing a cyano phenol 
derivative i)f ihc formula: 
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.6-'- 

wherein R i is as defined for Formula (1) above, which mclhod 
comprises reacting a compound of the formula: 

OH 

wherein X is halogen with copper (I) cyanide, dimeihylfomiamidc, 
u-iethylamine and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80'C. Preferably X is bromine. 

In the Examples, aJI temperatures are in degrees CenUgiade (**C). Mass spccu-a were 
pcrl'omied upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. > H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(K)MH2 
10 using a Bruker AM 250 or Am 400 speedometer, respectively. Multiplicities indicated arc: 
s=singlet. d=doubleu t=triplei, q=quartet, m=muluplei and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck-Silica gel 60.(230 ,4(Xlm^^ 

15 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which arc 
merely tllusu-ative and are not to be consulted as a limitation of the scope o! ihc present 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc ol the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A; Synthesis of N, N'- phenyl urea To a solution o\ suhsmuicd 
phenyl isocyanate (1.0 equiv.) in toluene (5 miliLitcrs (hereinafter "mL")) the amcspondint; 
25 aniline ( 1 .0 equiv.) was added. The reaction mixture was stirred at about «0°C until cnmplcio 
(24-48 hours (hereinafter "hrs" or "h")). then cooled to room temperature. The purifications, 
yields and spectral characteristics for each individual compound are listed below . 

General Method B: Synthesis of N, N'- phenyl urea To a solution of phenyl 
30 iscKyanaie ( 1.0 equiv.) in dimethyl formamide ( ImL) ihc corresponding aniline ( I O equiv.) 
was added. The reaction mixture was stinred at about 80°C until complete (24-48 hours), then 
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ihe solveni was removed under vacuum. The purincaiions. yields and spcciraJ characicrisiics 
lor each individual compound are iisied below. 

General Method C:SynUiesis of suironamide The ortho subsiiiuicd aniline (1 equivj. 
uieihyl amine (1 equiv.) and ihe desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 ""C until complete ( 1 2-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concenu-ated in vacuo. The 
purifications of each compound are listed below. 



Ei^ample I 

Preparation of N-r2-Hvdroxv-4-fmethoxvcarhnnv l)nhenvl]-N^nhenvl urea 

N-I2-Hydroxy-4-(methoxycarbonyl)phenyI)-N'-phenyl urea was prepared from 
melhyl-4-amino-3-hydroxybenzoate (20() mg. 1 . 1 9 mmol) and phenyl isocyanaie fl . 1 9 m mol ) 
according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the titled compound (3()9 mg. 9()7rl mp: 
188.4-188.8-C: >H NMR (CD3OD/CDCJ3): 8 8.15 (d, IH, J = 8.25 Hz), 7.70 (s, IH), 7.51 
{d, IH, J = 8.25 Hz), 7.43 (d, 2H, J = 8.25 Hz), 7.30 (t, 2H, J = 8.25 Hz). 7.01 (t, IH, J = 
8.25 Hz), 3.87 (s, 3H): EI-MS m/z 286 (M+H)-^: Anal. (Ci5H,4N204) C. H, N. 

Example 2 

Preparation of N-l5-nitro-2-hvdroxvph pnvll-N'.phpnvi iirpa 

The N-[5-niiro-2-hydroxyphenyl|-N*-phenyI urea was prepared from the 5-niiro 2- 
hydroxy aniline and phenyl isiKyanaic according u> the prcKcdurc in General Method A. The 
product was purified by precipitation from lolucnc and filtering 10 aliord ihc tilled compound 
(100 mg. 307. ). IH NMR fCD^OD): 5 9.48 (s. I H. NH). 9.07 (d. .1 = 1 .56 H/.. NH). K.5.S 
(s, IH). 7.80 (dd. IH, ,1 = 6.25 Hz and J = 1.56 Hz). 7.50 fd. 2H. J = 6.25 Hz). 7 .^0 (i. 2H, 
J = 6.25 Hz), 7.01 (m. 2H). EI-MS m/z 273 (M+H)+. 

Example 3 

Preparation of 3-hvdro xv>4-ff(phcnvlamino>carh()nvilaminolhcn/amidL- 

a)Prcparaiion of 0.67 Molar (hereinafter "M") Slock Soluiion.s oi Aluminum Amide RcaycniN 

To a .suspension of the appropriate hydrochloride (0.02 mt)le < hcrcmaficr * mo!" )) m dn ' 
loluenc (20 mL) at about 0°C was slowly added a solution of (2M. 10 niL) of irimcihyl 
aluminum in toluene. After the addition was complete, the reaction mixture was allowed ii» 
warm to room temperature and was stirred for aboui 1-2 hours until gas evolution has cea.sed 
MPreparauon of 3-hydroxy-4-n(phenylamino)carbonYllamino)bcnzamidc 
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To a solution of the N-(2-hydn>xy-4-(mcihoxycarbonyl)phcnyI|-N -phenyl urea (60 
miligram (hereinafter "mg"). 0.2 mmoJ) in toluene (2 mLj was added aluminum amide reageni 
(0.9 mL. ().67M). The reaction mixture was stirred ai rellux for aboul 12 hours. The reaction 
mixture was cooJed to room temperature and was carefully quenched with 5% HCl. The 
organic layer was separated and the aqueous layer was exuracied three times with ethyl acetate. 
The organic extracts were combined, dried over MgS04, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (eihyl acetate) gave the 
desired amide (28 mg.49%). mp: 106.8-l07.rC: NMR (CDiOD/CDCI^): 5 7.98 (d, IH. 
J = 8.25 Hz), 7.35 (d, 2H, J = 8.25 Hz), 7.30 (d, 2H, J = 8.25 Hz), 7.17 (t. 2H. J = 8.25 
Hz), 6.91 (I, IH, J = 8.25 Hz): EI-MS m/z 271 (M+H)*: Anal. (Ci4Hi?N303) C H, N. 



Example 4 

Preparation of N-(2-hvdroxv^-niinrnp henvn-N'.phpnyl y ^if ^ j 

a) Preparation of 2-amino-5-f]uoro phenol 

A mixture of 5-nuoro-2-nitrophenol (5(K) mg, 3. 18 mmol) and tin (II) chloride (.1.76 
g, 9.2 mmol) in ethanol (10 mL) was heated ai WQ under argon. After 30 min. the starting 
material had disappeared and the solution was allowed to cool down and then poured into icc. 
The pH was made slighUy basic (pH 7-8), by addition of 5^ aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried ovc 
MgS04 and filtered. Evaporation of the solvent gave the title compound(335 mg, 83%). >H 
NMR (C-DiOD/CDGIt): 5 6:6 (m.-l H), 6;-38 (ddr I H, J = 8 3 Hz and-J = 2.8 Hz), 6 29 (m. 
IH). 

b) Preparaiion of N-(2-hydroxy-4-nuorophcnyl)-N -phcnyl urea 

N-(2-Hydroxy.4-nuorophcnyl)-N-phcnyl urea was prepared I rum 2-amini)-5-nuoro 
phenol (2<X) mg, 1.57 mmol) and phenyl isocyanate accordini! u> iho procedure in General 
Method A. The product was purified by precipitation from toluene and filtering lo afford the 
titled compound (352 mg. 91 7. ). mp: I95..5-I95.7X: "H NMR (CDiOD/CDCI?): 5 7.70 im. 
IH). 7.3 (d. 2H. J = 8.25 Hz). 7. 15 (i. 2H. J = 8.25 Hzk 6.K9 (i. IH. .1 = 8.25 Hz)..6.50 - 
6.38 (m. 2H): EI-MS m/z 246 (M+H)+: Anal. (C13H11N2O2 F) C, H. N. 

Example 5 

Prcnaralion ol' 2- M(phenvlamino)carbonvllami no lihiophcnol 

2-{|(Phcnylamino)carbonyl|animo)ihiophenol was prepared Irom 2-aminoihiophcnol 
(200 mg, 1.6 mmol) and phenyl i.socyanaie according 10 the pmcedure in General Method .A. 
The product was purified by precipilaiion from toluene and niicrint: 10 afford ihc titled 
compound (330 mg, 85 7r). mp: I94.5^C: »H NMR (CD^^OD/CDCIO: 6 7 48 - 7.26 (m. 4H). 
7.25 - 7.10 (m. 3H), 7.04 - 6.79 im. 2H): EI-MS m/z 244 (M+Hr: Anal. (C13H e2N20S) C. 
H. N. 
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Examplp ft 

Prcpar{>tion of N-f2-0»rb()xv-4.hvrim>vph p nvh-N"-phPnY| nrr/i 

N-(2-Carboxy-4-hydroxyphenyI)-N'-phcnyl urea was prepared from 2-amino-5- 
hydroxy benzoic acid ( I g. 6.53 mmol) according lo the procedure in General Method B The 
reaction mixture was partitioned between ethyl acetate and water. The organic pha.se was 
washed with brine, dried over MgS04 and filtered. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel f hcxane : ethyl acetate 1 I ,„ i (X)9r 
ethyl acetate) gave the titled compound ( 1 .5 g. M9, ). IH NMR (CD,OD/CDCl.,)- 6 8 36 (d 
IH. J = 8.25 Hz). 7.63 (m. 4H). 7.48 (t, 2H. J = 8.25 Hz). 7.20 (m. IH): EI-MS m/z 27^ ' 
(M+H)+; Anal. (C14H12N2O4) C. H. N. 



Example 7 

Preparation of N - [2 - hvdroxv - 4- nrin,.nmmp.hY n nhenvii - n.- . p h ^ny, , ,rr;i 

1 5 a)Preparation of 2-niuro-5-lrinuoromethylphenol 

2-Niiro-5-trinuoromethylphenol was prepared by adding concentrated HNO3 (6 mL) 
drop-wKse to a.a.a-irinuoro-m-cresol (5g. 30.8 mmol) at room temperature. After the 
addiuon was complete the reaction was quenchcd with saiuiaied ammonium acetate and 
extracted with EtOAc The organic was separated, dried over sodium sulfate and filtered 
Concentration of the solution in vacuo afforded an oil which was purified by column 
chromatography (gradient iwm hexane to 5m EiOAc/hexanes) 10 aflord the titled compound 
asanoilfl.7g. 27Vf). IH NMR (CDCl,): 10.6 (.s. IH.OH). 8.26(d. IH.J = 7.8Hz). 
7 45(s. IH. arom). 7.26(d. IH. J= 7.8 Hz) 
b)Prcparalion of 2-amino-5-trinuoromethylphcnol 

2-Amino-5-irinut)romcthylphenol was prepared by ircaiinji 2-niin)-5- 
inllu«romethylphen..l (5(X) mg. 2.41 mmol) w,ih a solu.ion of S^Ch(X5g. mmol) in ElOH ai 
23 "C for I2h. The mixture was concentrated u, .50 mL and adjusted 10 pH 7 u.sin-j saturated 
.s.)dium bicartionaie. The reaciitm mixture was pariiuoncd between H2O and EiOAc. The 
aqueous layer was .separated and cxu-acted wiih EiOAc. The combined orcanic extracts were 
30 dned over sodium sulfate, filtered and concentrated yaco. The resulting colorless oiK370 
mg. H79, ) was used wiihoui further purificalion. IH NMR rCDCh): 7.6 is. IH). 7.39(d 
IH. .1 = X.5 Hz). 7.08(d. IH. J= 8.5 Hz) 

OPreparaiion of N - |2 - hydroxy - 4- (irinuoronicthyD phenyl) - N' - phenyl urea 

N - 12 - Hydroxy - 4- (triiluoromethyl) phenyl | - ,V - phenyl urea was prepared Irom 
2-amino--5-irilluoromcthylphenol (150 mg. 1. 09 mmi.l) and phenyl i.s„cyanaic( 1 .09 mmol) 
according to the procedure in General method A. The product was purified by precipitation 
irom meihylcnc chloride and filtering 10 afford the titled compound ( 230 m" 87^, ) mp- "C- 
IH NMR (DMSO-d^): 5 9.45 (s. IH. NH). X..50 (.s. IH. NH). 8.31 (d IH J = 100 Hz) 
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7.45 (d, 2H. J = KM) H/X 7.29 (l. 2H. J = 6.67 Hz). 7.10 (m. 2H). 6.99 (l. IH. J = 6.67 
H/). EI-MS m//. 296 (M*). Anal. (Ci4HnN202F3)C H, N. 

Example S 

5 Prcparaiion ol N>(2-hvdroxv-4-nitmphenvn-N'>f2 >hvdroxv^4-nitrophenvl) urea 

a) Prcparation of 2-(/t'r/-butyldimelhylsi]yloxyM-nitroaniiine 

To a soluiion or2-amtn(v5-nilrophcnoi (1 g, 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF ( 1 5 mL), terr -bulyldimeihylsilyl chloride ( 1 1 ,2 mU 64.9 mmol) was added. 

10 The resulting mixture was allowed to stir at 23°C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HCl and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica (hexane : ethyl acetate: 5: 1 ) gave the tilled 
compound (1.7 g. 98 7f ). 'H NMR (CDCI3): 5 7.78 (dd, IH, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d. IH, J = 2.7 Hz), 6.7 (d. IH, J = 8.8 Hz), I.O (s. 9H). 0.28 (s. 6H). 

b) Preparation of N-{(2-f*'r/-butyldimethylsilyloxy)-4-mtrophenyll-N-|(2-iert- 
buiyldimethylsiloxy)-4- niirophenyl] urea 

To a solution of 2-(iert-butyIdimeihylsilyloxy)-4-nitroanihne(2(K) mg. 0.75 mmol) in 
toluene ( 10 mL) iricihylaminc (0. 13 mL, 1.64 mmol) and triphosgenc (88.4 mg, 0.3 mmol) 

20 were added. The reaction mixture was stirred at 70®C for 2 hours, then cooled to room 

temperature. T1iehm()rc 2-(tert-bulyldimethylsily^^^^^ - - 

was added. The resulting mixture was allowed to stir at 70**C for 48 hours then cooled to room 
temperature. The reaction mixture was paniiioned between water and cihyl acetate. The 
combined ori^anic pha.sc was washed with brine, dried over McSOa and lllicred. Removal ol 

25 .solvent at reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
acetate. 10: 1 ) gave the titled compound( 1 30 mg. 31^ ). 'H NMR (CDCh): 5 8.36 (d. 2H. .1 = 
.8.3 Hz), 7.90 (dd. 2H. J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.8 Hz). 7.22 (s. 2H). 
1.02 (s. I8H). 0..\S (s. I2H). 

c) Preparation of N-(2-Hydroxy-4-niir()phcnyn-N'-(2-hydroxy-4-niirophcnyI) urea 
30 To a soluiion ol N-|(2-tcn-butyldimcihylsilyloxy)-4-nilrophcnylI-N'-[(2-ten- 

bulyldmieihyl.silyloxy)-4- niirophcnylj urca(5()mg, 0.089 mmol) in THF (2 mL). 
letnibuiylammijnium lluoridc ( I M. 0.09 mL. 0.089 mmol) was added ai O^'C. The reaction 
mixture was stirred at 23^C. After 1 hour, the .starting material had di.sappeared. The reaction 
mixture was partitioned between water and ethyl acetate. The combined organic phase was 
35 dried over MgS04 and filtered. Removal of .solvent at reduced pressure and chromatography ol 
the resulting oil on silica gel (hexane : ethyl acetate: 1:1 to \(K)9r ethyl acetate) gave the litled 
compound(24 mg. 81^7. ). *H NMR (CD>OD/CDCh): 5 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. i = 8.25 Hz and J = 2.06 Hz). 7.7 (d. 2H. J = 2.06 Hz). EI-MS m/z 3.^4 fM+H)+ Anal 
(C13H10N4O7) C, a N. 

Example Q 

Preparation of N-r2-hvdroxv-4-nitmphpnvi).Nr'-phrnYl-ihnir rn 
a)PrcparauonolN-(2-lcn-buiyJdimethysilyloxy-4-niirophenyI)-N-phcnyl-ihiourea 

N-(2-lcrt-Buiyldimeihy.silyloxy-4-nitrophenyl)-N -phenyl-ihiourca was prepared by 
ircaiing a biphasic soluUon of 2-ien-butyldimeUiysiIyloxy-4-niiroaniline(80 mg. 0.308 mmol) 
and NaHCO, in CHC1,:H,0(2.5: 1 . 7mL) with ihiophosgene at 0»C. The solution was allowed 
10 warm 10 23°C and the reaction was continued overnight. The CHCI3 layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and ueated with aniline (100 uL) at 23 °C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography (10% EtOAc/hexanes) 
to alford the tiUed compound as a yellow solid (120.8 mg, 98%) mp- 144- US^C »H NMR 
(CD3OD/CDCI3): 5 8.65 (d. IH. J = 10.0 Hz). 7.58 (d. IH. J = 10.0 Hz). 7.47 (d. IH. J = 
1.25 Hz). 7.26 (m. 4H), 7.10 (m. IH). 

MPrcparaiion of N-(2-hydroxy-4-nitrophenyl)-N'-phenyI-ihiourea 

N-(2-Hydroxy-4-niirophenyl)-N*-phenyl-2-thiourea was prepared by treating a 
.solution of N-(2-ten-butyldimeihysilyloxy-4-nitrophenyl)-N'-phenyl-thiourea ( KK) mg. 0.248 
mmol) in CH3CN (1 mL) with Et^N-HF ( 1 OOuL. 0.62 mmol) in acetonitrile for 10 minutes at 
23°C. The solution was concentrated and flushed through a silica plug with EtOAc 10 afford 
the desired compound as an orange .solid (55 mg. 77%). 

mp: I44-I450C:'H NMR (CD,OD/CDCI.,): 8 8.65 (d. IH. J = 10.0 Hz). 7.58 (d. IH. J = 
KM) Hz). 7.47 (d. IH. J = 1.25 Hz), 7.26 (m. 4H). 7.10 (m. IH). 

Example 10 

PrCParaUOn Ol N-(4- nilro ?-(nhonvlQ..lfnnYlaminn^ph,>nY | ).N -phpnvl ..p^ ,, 
d) Preparation of 4-nitro 2-(phcnyl.sulfonylamino) aniline 

A .solution of 4-niiro 1 .2-phcnylcne diaminc( 1 .53 g. 1 0.0 mmol) in DMF was treated 
with phenyl .sulfonyl chloridc( 1.76 g. 10.0 mmol) and trielhyl amine{ 1.01 g) in DMF lor 12 h 
ai 2.> 'C. The rcaciicm mixture wa.s partitioned bciwccn .saturated NH^CI and methylene 
L-hloridc The organic layer was dried over .sodium .sullaic. filtered and CDnccntratcd in vacuo. 
The rcsuliint; .solid wa.s rccry.siallizcd (EtOH) 10 aflbrd desired (0.275 y'/T ). 'h 
NMR(DMSO) y.5(.s. IH. hr). 7.83 (dd. IH. J=10 Hz. 2 Hz). 7.74(d. 2H. J=S Hz). 7.76(i. 
IH. J=8 Hz). 7..56(l. 2H. J=8 Hz). 7.55(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz) 6 5(s m 
hr) 

b)Preparation of N-(4- nitro 2-(phenylsullonyIamino)phenyl)-N'-phcnyl urea 
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N-(4-Niim 2-(phcnyl.sulionylamino)phenyl)-N*- phenyl urea was prepared Irom 4- 
niiro 2-(phcnyIsulfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A. 
The reaciion was cooled and then pariiiioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate. 
5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to afford desiredOO.S mg, 26%). El-MS m/z 4 13(M+H)* 



Example \ I 

Preparation of N>(2-hvdroxv-5-nitronhenvn-N'-(3-methQx v.2-thienvnurea 

10 a)Preparation of 3-methoxy-2-lhienylcarboxiic acid 

To a solution of 3-methoxythiophene (4.81 g» 42. 1 mmoD in eiher (20 mL) ai -78"C. 
buiyllithium (17 mL, 47,6 mmol) was added. The reaction mixture was stirred at -78**C lor I 
hour, then it was wanned lo 0 **C for 3 hours. After to recooling -78"C the reaction mixture 
was poured into a beaker Tilled with crashed dry ice (14.S g) and allowed to stand until the 

1 5 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HCI (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)*. 
b)Preparation of N-(2-hydroxy-5-niu-ophenyl)-N*-(3-methoxy-2-ihicnyI)urea 

To a solution of 3-meihoxy-2-thiophene carboxylic acid (200 mg. 1.27 mmol) in 

20 benzene, (PhO)2PON3 (0.33 mL), 2-amino-4-nitrophenol (195.7 mg. 1 .27 mmol) and 

iriethylaniine ( 1 . 1 equi v., 0.25 mL) were added. The reaction mixture was stirred at reflux " 
overnight. The reaction mixture was partitioned between 59c citric acid and ethyl acetate. The 
organic layer was .separated and the aqueous layer was exuractcd three limes with ethyl acetate 
The organic extracts were combined, dried over MgS04. lllicred and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on sihca gel (hexane:ethyl 
acetate: 1:1) gave a .solid product ( 1 60 mg, 4 1 % ). mp: 1 72.6- 1 73.()*'C; " H NMR 
(CD^OD/CDCh): 5 H.96 (d. IH, J = 2.5 Hz). 7.74 (dd, IH, J =5.0 Hz and J = 1.25 H/). 
6.82 (d. IH. J =7.5 Hz). 6.76 (s. 2H), 3.80 (s. 3H): EI-MS m/z .309 (M+H)*: Anal. 
(C|2HnN305S)C. H. N. 

M) 

Example 12 

Preparation of N-(2-hvdroxv-4-nnrophcnvn'N -(3-mcihoxv-2-thienvl )urca 

To a .solution oi' 3-mcthoxy-2-thiophene carboxylic acid (example 1 la. 2(M) mg. 1 .2"^ 
mmol) in toluene. (PhO)2PON3 (0.33 mL) and triclhylamine (1.1 eqiiiv.. 0.25 mL) were 
35 added. The reaction mixture was stirred at 70**C for 2 hours and cooled down to room 

temperature then 2-amino-5-niU'ophenol was added. The reaction mixture was stirred ai 70°C 
overnight. The reaction mixture was partitioned between 5% ciuic acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
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The organic exiracLs were combined, dried over MgS04, filtered and conceniraied under 
reduced pressure. Chromatography of the resulting solid on silica gel (hexancrethyi 
acciaie: 1:1) gave the product (190 mg, 48%). ^ H NMR (CD^OD/CDCI.i): 6 8.3K fd. I J = 
5.0 Hz). 7.85 (dd, IH, J = 5.0 Hz and J = 1.25 Hz), 7.76 (d, IH. J = 2.5 Hz), 6.9 (s, 2H). 
5 3.95 (s, 3H); El-MS m/z 309 (M+H)"*-: AnaJ. (C12H1 jN^OsS) C, H, N. 

Example 13 

Preparation of N-(2-hvdroxv-4-niironhenv]VN'^(3>methnx vnhenvhurea 

N-(2-Hydroxy-4-nitrophenyl)-N -(3-mcihoxyphenyl)urea was prepared from 2- 
hydroxy 4-mtro aniline (154 mg. 1.0 mmol) and 3-methoxy phenyl is(Kyanate(1 .0 mmol) 
10 according 10 the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipiiaiion with hexancs. Filtering afforded the title compound (140 
mg, 46%). EI-MS m/z 302(M-H) - 

Example 14 

15 Preparauon of N-(2>hvdroxv-4-mirnphenvh-N'.f2- methoxvnhenvnurpa 

N-(2-Hydroxy-4-niirophenyl)-N -(2-methoxyphenyI)urea was prepared from 2- 
hydroxy 4-niiro anihne (154 mg, 1 .0 mmol) and 2-methoxy phenyl isocyanated mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound (82 

20 mg.27%). El-MS m/z 302(M-H)- 

Example 1,5 

Prenaraiion of N-f 2-hvdroxv-4-nitronhgn vn-N'-(3-trinuoromcthvlphcnvl )urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-meihoxyphcnyl)urca was prepared from 2- 
25 hydroxy 4-niu-o aniline (1 54 mg. 1 .0 mmol ) and 3-u-inuoromethyl phenyl i.socyanaic ( 1 mmol) 
according to the priKedure in General Method B. The produci was purified by diluimn wiih 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound ( 180 
mg. 527. ). El-MS m/z 342(M+H) + 

Example 16 

Prenaraiion of N-f2-hvdroxv-4-nitrophenvn-NW2 .trinuoromeihvlnhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N*-f2-u-inuoromcihylphenyl)urca was prepared from 2- 
hydroxy 4-niiR) aniline (154 mg, 1.0 mmol) and 2-irinuoromelhyl phenyl isocyanaio (1.0 
mmol) according 10 the procedure in General Method B. The produci was purified by diluiion 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 
35 (IHOnig. 52Vr). EI-MS m/z 342(M+H) + 

Example 17 

Preparation of N-f2-hvdroxv-4-nitronhenv l)-N'-(4-mnuonimf>ihv>phenvl)urea 
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N-(2-Hydmxy-4-niirophcnyl)-N'-(4.irinuoromcihylphcnyl)urca was prepared Irom 2- 
hydroxy 4-niiro aniline (154 mg, 1.0 mmol) and 4-irinuoromcihyl phenyl isocyanaic ( 1 .0 
mmol) according lo the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the liUc compound 
5 ( 1 11 mg. 32%). EI-MS m/z 340(M-H)- 

Example IH 

Preparation Of N-(2-hvdroxv-4-nilronhenvn-N'-r 2-hromonhpnvhnrPa 

N-(2-Hydroxy-4-nitrophenyI)-N*-(2-bromophenyl)urea was prepared from 2-hydroxY 
4-nitro aniline (5(K) mg, 3.24 mmol) and 2-bromophenyJ isocyanaie (3.24 mmol) according m 
K) the procedure in General Method B. The product was purified by dilution with mcihvlenc 

chloride and precipitation with hexanes. Filtering afforded the Utle compound(53() mg, 47^;? ). 
EI-MS m/2 350(M.H) - 

Example 19 

15 Preparation of N-(2-hvdroxv>4-nitrnphp nvn-N'-n-hromophenvn»n»a 

N-(2-Hydroxy-4-niirophenyl)-N*-(3-bromo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 3-bromo phenyl isocyanaie (3.24 mmoDaccordinc to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the tide compound(().96g. ). 

20 EI-MS m/2 350(M-H)- 



Examplg ?o 

Prcnaraliun of N'(2-hvdroxv-4>niirophen vlVN'-(4>hromonhcnvnure;i 

N-(2-Hydroxy-4-nilrophenyl)-N -(4-bromo phenyDurea was prepared lrt)m Z-hydrow 
25 4-niiro aniline (5(K) mg.3.24 mmol) and 4rbromo phenyl i.<;ocvanate (3.24 mnn»j) according n» 
the procedure in General Method B. The product was purified by dilution wiih methylene 
chloride and precipitation with hexanes. Filtering afforded the title compoundf0.4l g. 37';? » 
EI-MS m//.352(M+H) + 

30 Example 21 

Preparation of N>(2-hvdroxv-4>nitrophe nvn-N'-(2>phen vinhcnvl hirrn 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-phenyIphenyr)urca was prepared from 2-hydrox\ 

4-niiro aniline (5(K) mg. 3.24 mmol) and 2-phenyI phenyl isocyanatc (3.24 mmoii accordini! 

10 ihe procedure in General Method B. The product was purified by dilution with meihyleno 
35 chloride and prccipiiaiion with hexanes. Filtering afforded the title compobnd(0.22 g. \^}'y, ). 

EI-MS m/2 350(M+H) + 



Examnle 22 
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Preparation of N-f2-hvdmxv-4-niimphenvn-N .< l -nanhihvl>ifr f }| 

N-(2-Hydroxy-4-nitrophenyl)-N--(l-naphihyl)urea was prcparcd irom 2-hydnJxy 4- 
niiro aniline (5CX) mg, 3.24 mmol) and l-naphthyl isocyanatc (3.24 mmoD according lo the 
procedure in GeneraJ Method B. The product precipitated from methylene chloride and filtered. 
The resulting solid was litruated with 1:3 trieihyl amine:meihylene chloride. The filterate was 
concenuated in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HCl in water. The desired product precipitated from solution and wa.s collected hy 
filtration{0.1 Ig. 10%). EI-MS m/z 324(M+H) * 



Example ?3 

Prenaraiion of N-f2-hvdroxv-4-nitrnph>^nvn-N--f2.niirn p henvnn».a 

N-(2-Hydroxy-4-nitrophenyl)-N"-(2-nitro phenyDurea was prepared f rom 2-hydroxy 
4-niu-o aniline (500 mg. 3.24 mmol) and 2-nitro phenyl isocyanatc (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitaUon with hexanes. Filtering afforded the dtle compound(().44 g. 44%). 
EI-MS m/z 3 1 9(M+H) + 

Example 24 

Preparation of N-f2-hvdroxv-4-nitrnnhPnvn.N-.r?.n..om nhenvniir<>a 

N-(2-Hydroxy-4-niirophenyl)-N -(2-nuorophenyl)urea was prcparcd irom 2-hydroxy 
4-nitro aniUne (500 mg. 3.24 mmol) and 2-nuoro phenyl isocyanatc (3.24 mmol) according u» 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitaUon with hexanes. Filujring afforded the title compnund(()..Sv y. ). 
EI-MS m/z 292(M+H) * 

Example 2'> 

Preparation of N'-(2-hvdroxv-4-ntirnp henvh-N'--f-> fi.dinii()rnphpnvl) ,.r,.|. 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2.6-dinuorophenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (5(K) mg. 3.24 mmol) and 2.A-dinuoro phenyl is.)cyanaie(.V24 mmol , 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the liilo compound(0.y| 
g. 91%). EI-MS m/z .'<OX(M-H) " 

Example 2(^ 

Prenaraiion of N-f2-hvdr()xv-4-niin)n henvll.N"-f?.qih()xvnhpnvhi.r.v. 

N-(2-Hydroxy-4-nitrophenyl)-N;-(2-cth()xyphcnyl)urca was prcpaiod Irom 2-hydro.\> 
4-niiro aniline (5(X) mg. 3.24 mmol) and 2-eihoxy phenyl isocyanatc (3.24 mmol) according: 
to the procedure in General Method B. The prt)duct was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the uile compound(().84 g. Kl% .. 
El-MSm/z31X(M+H) + 



wo 96/25157 



PCTAJ596/02260 



-42 - 

Examplg 27 

Preparation ol" N>(2-hvdroxv>4>nitmphcnvlVN'-f2-eihv] phenvnurga 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-cihylphcnyl)urca was prepared from 2-hydroxy 4- 
niiro aniline (5(X) mg, 3.24 mmol) and 2-eihyl phenyl isocyanaic (3.24 mmol) according lo ihc 
5 procedure in General Method B. The product was purified by diluiion with methylene chloride 
and precipitation with hexanes. Filtering alTordcd the title compound(().44 g, 43%). EI-MS m//. 
302(M+H) + 

gxftmpig 28 

H) Preparation or N-(2-hvdroxv-4-nitro nhenvn-N'-r2-tn nuoroniethoxvnhenvnurp.fl 

N-(2-Hydroxy-4-nitrophenyl)-N*-f2-trilluoromethyk)xyphcnyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trinuoromeihoxy phenyl isocyanaie 
(3.24 mmol) according lo the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 

1 5 compound(0.69 g. 60%). EI-MS m/z 358(M+H) * 

Example 29 

Synthesis of N>(2-hvdroxv>4-nitro nhenvh N'-(2>methvUhio nhenvh nrra 

The urea was prepared from 2-hydroxy 4-niiro aniline (5(K) mg . 3.24 mmol) and 2- 
20 methylthio phenyl is(x:yanate(3.24 mmol) by general Method B. The product was purified by 

lliliitioiiwilh methylene chloride and precipitation with hexancsrFilicrinc afforded the title 

compound(().63 g, 61^r). EI-MS m/z 32(HM+H) ^ 

25 Synthesis of N-(2-hvdroxv>4-nitro phcnvl) N'>(2 -chloro 6-mcihvl phenyl ) urea 

The urea was prepared from 2-hydroxy 4-niiro aniline (5<)(> mg. 3.24 mmol) and 2- 
chloro 6-methyl phenyl isocyanate by general Method B. h was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering aflordcd ihc desired 
compound(().3l g, 2W). EI-MS m//. 322(M+H) 

30 

Example 31 

Synthesis of N-(2-hydroxy-4-niiro phcnvl) .N'-(2- methyl suHoxyphcny) ) urea 

The urea was synthesized by treatment of N-( 2-hydrox\ 4-nitro phenyl) N'-(2-mcihyl 
thio phenyl) urea(example 28. I(K) mg) with .sodiuni periodaiet MM) mg) in t-buianol/waicr lor 
35 12 hours at 23 *'C- The product precipitated from the reaction mi\iurc(3() mg. 29^7^ ). EI-MS 
m/z 336(M+H)* 



Example 32 
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Synthesis of N-(2-hvdroxv 4>irinuiir()mcthvl pheny l) N'-f2-hr.imo nhcnvh nma 

The urea was prepared Irom 2-hydroxy 4-trillu()romeihyl aniiineiexampic 7a. (). 17 1 g. 

1 mmol) and 2-hr()mo phenyl isocyanaic( I mmol) hy general Method B. It was purified by 
dilution with methylene chloride and prccipiiaiion with hexanc. Filtering alTorded the desired 
compound(0,25 g, 54%). EI-MS m//. 375(M+H) + 

Example 

Synthesis of N-(2-hvdrOXV 4>carhomgthnxv phr^ny h N'-n.hrnir^o nhenvl) urf^.;i 

The urea was prepared from 2-hydrt)xy 4-carbomcthoxy aniIine{(J. 167 g, I mmol) and 
2-bromo phenyl isocyanatef 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation wiih hexanc. Filtering alTorded the desired 
compound(0. 1 2 g, 33%). El-MS m/z 363(M-H) ' ' . 

Example 34 

Synthesis of N-(2-hydroxv 4-trinuoromethvi phenv u N'-r2-phfinvi phenvh ur^ 

The urca was prepared from 2-hydroxy 4-irinuoromeihyl aniiineiexample 7a. 0. 171 g, 
1 mmol)) and 2-phenyl phenyl isocyanaie by general Method B. It was purified by diluuon 
wiUi methylene chloride and precipitation with hexanc. Filtering alTorded the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M+H)* 

Example 3S 

Synthesis of N-(2-hydrOxy 4-carhomoihoxv nhenvn N *.(2-nhenv1 phenvh urea 

The urca was prepared from 2-hydroxy 4.carbomcihoxy ani)inc(0. 167 g. 1 mmol) and 
2-phenyl phenyl isocyanaicd mmol) by general Method B. Ii was purified by dilution wiih 
methylene chloride and precipitation wiih hexanc. Filicnng afforded the desired 
compound((). 185 g. 509? ). EI-MS m//. 363(M-H) ' 

Examplg ?6 

Synthesis of N-(2-hvdroxv 4-niini ph» -nvn N'-f2 3.diL'hl(ini nht^nvh ^,p >:. The urca wa.s 
prepared from 2-hydroxy 4-nuro anilinc(3()H mg. 2 mmol) and 2.3-dichloro phenyl 
isocyanaicC mmol) by general Method B. It was purified by diluiion wiih meihylcnc chloride 
and prccipiiaiion with hexanc. Filtering afforded the title compoundfO.S g. 73'/J >. El-MS m// 
342(M+H)* 

* Example 37 

Synthesis of N-(2-hvdroxv 4-niir o nhenvl) N'-(2.4-dichl()ro nhcnvh urca 
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The urea was prepared from 2-hydroxy 4-miro aniline(3()8 mg. 2 mmol) and 2.4- 
dichloro phenyl isocyanaic(2 mmol) hy general Method B. U was purified hy dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound{().26 
g. 3H'>J ). EI-MS mil 342 (M+H) 

5 

Example 

Synthesis of N-(2-hvdroxv>4>nitro phenvH N'>(2-chln ro nhenvH urea 

The urea was prepared from 4-niu-o 2-hydroxy aniline(3()8 mg. 2 mmol) and 2-chloro 
' phenyl ist)cyanate(2 mmol) by general Method B. It was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compound(0.29 g. 47%). 
EI-MS m/z 3()8(M+H)* 

Ex^plg 39 

Synthesis of N-(2-hvdroxv-4-nitrophenvn N'-(2.4-dihrn mQ nhenvH urea 
15 The urea was prepared from 4-niu-o 2-hydroxy aniline(308 mg, 2 mmol) and 2,4- 

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.34 
g. .Wr). EI-MS m/z 43()(M+H)'^ 

20 _ Example 40 

Synthesis of N-(2-hvdroxvnapt"hvn N*>(24)romo"phenvn~urea 

The urea was prepared from 1 -amino 2-hydroxy napihalene( 195 mg, I mmol) and 2- 
bromo phenyl isocyanalc( I mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compoundf0.03() 

25 g. K</"J). EI-MS m/z 357(M+H)'^ 

Synthesis ol N-(2-hvdr()xv-4-niirophcnyl)-N'-(2.3-mcihylcncdioxyphcnvl)urca 

30 a)Preparalion of 2.3-mcihylencdioxyphenylcarboxylic acid 

A solution of 1 .^-henzodioxole (3.09 g. 32 mmi)!) in dry ether (50 mL) was treated 
dn>p\visc at -lO' C with 2.5 M n-bulyl!iihium (15 mL. 35 mmol) in hexane. When ihc addilicm 
was compleic, ihc mixiurc was siirrcd under rcllux lor one hour Alter coohng lo room 
lempcraiurc. it was added to crushed solid carbon dioxide, and alter 24 hours, the residue was 

35 ircaicd with 10 aq, NaHCOi and ether. The alkali layer was separated, washed with ether, 
then acidified with cold concentrau^d HCI. and extracted with chloroform. The combined 
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organic layers were dried over MgSOa. filtered and concenirated under reduced pressure ( 1 I 
g. 20 % ). EI-MS m/z 167 (M+H)- 

b)PreparaiionofN-(2-hydrt)xy.4-niirophenyl)-NV(2.3-meihylenedioxyphcnyl)urea 

To a soluUon of the 2.3-meihyIenedioxyphenylcarboiiyIic acid in toluene, iriethylamine 
(0.27 mL. 1 .95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 1.5 mmol) were 
added. The reaction mixture was stirred at 6(fC for 2 hours, then 2-amino-5-niirophenol (250 
mg. 1 .5 mmol) was added. The reaction mixture was stirred at IOO°C lor 18 hours. After the 
reaction mixture was cooled to room temperature, it was partitioned between 5 % citnc acid and 
ethyl acetate. TTie organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS04, filtered and 
concentrated under reduced pressure. Chromatography of the resulUng solid on silica gel 
(hexane : ethyl aceute; 5: 1 ) gave product (200 mg. 42 %). EI-MS m/z 3 1 8 (M+H)" 

Example 4? 

Svnttiesis oC N-(2-hvdroxv 4-niu-o nhenvn N'-n-mPih^ w .^-chiom ph^nv^) ^ir,.;. 

The urea was prepared from 2-hydroxy 4-niiro aniline(308 mg. 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by diluuon with 
methylene chloride and precipitation with hexane. FUtering afforded the liUe compound(().48 
g. 63'K). EI-MS ra/z 338(M+m* 

Examplff 4? 

gvnthCSi.S of N-f2-hvdroxv 4-niirn phen y l) N-.r?-mPihvl nhrnvh tirra 

The urea was prepared from 2-hydroxy 4-niu-o anilinc(30X mg. 2 mmol) and 2-meihyJ 
phenyl i.socyanatc(2 mmol) by general Method B. It was p'ijrificd by dilution with methylene 
chloride and precipitation with hexane. Filtering aftorded the title compound(0.38 g. 5.3C? ) 
EI-MS m// 2XX(M+H)* 

Example 44 

Synthesis of N(bis f2-hvdroxv 4-nitrn p h envl) N'-Mj^nisdincl diiirfM 

The urea was prepared from 2-hydroxy 4-nitro anilinc(6l6 my. 4 mmol) and 
dianidisdinc dii.st)cyanatc(2 mmol) by general Method B(cxccpi 2 cquiv. ol 4-niiro 2-hydroxy 
aniline was u.scd in.stcad of Icquiv ). The product was purified by dilution with mcihyleno 
chloride and prccipiiaiion with hexane. Filtering alTorded the title compuund( O.OK g. m ).E1- 
MS m/z fi().S(M-t-H) * 

Example 4.5 

Synthcsi-s ol 4-mLnhvlcnc hi.srN-t2-chlnr o nhenvli N--(2-hvdnixv 4-ni.r.> nh>.nvl^ urea) 
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Thc urea was prepared from 2-hydroxy 4-nilro aniline(616 mg. 4 mmol) and 4- 
methylene bis(N-(2-chloro phenyl) diisocyanaie(2 mmol) by general Mcihod B(excepi 2 equiv. 
of 4-niiro 2-hydroxy aniline was used instead of iequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the title 
5 compound(0. 10 g, 8%). 
EI-MS mil 627(M+H) ^ 

Example 46 

Svnihesi.s of N-f2-hvdrQXV 4-(bcn7.vlamino)carhonvl Dhenvll- N^(2-hromnphftnvhnrpa 

H) a)Synihesis of N-(2-hydroxy 4-carboxylate phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. Ii was purified by dilution of the 
DMF solution with methylene chloride and precipitation wiih hexane(4.0 g. 48%). EI-MS m/z 
BSKM+H)" 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl)-N*-{2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4.carboxylaie phenyl) N'-(2-bromo phenyl) urea 
(20() mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg.0.58 mmol), HOST (156.6 mg. 
1 1.6 mmol) were added . The reaction mixture was stirred ai room temperature for 16 hours. 
Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. "Ric organic layer was separated and the aqueous layer was exu-acied three times 
with ethyl acetate. The organic extracts were combined, dried over MgSOj. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexanc : ethyl acetate: 1:1) gave benzylamino product (5(K) mg, 65 %\ EI-MS m/z 44 1 

23 (M+Hr 

Example 47 

Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2-phenoxv p henvl) urea The urea was 
synthesized by the u^aunent of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphor>'l azide(().475 mL) and u*ieihyl aminc(, 14 mL) in DMF at 80 °C after 24 hours the 2- 
amino 5-niiro phenol (1 equiv.) was added. The reaction was heated for 24 hours ai K()°C. The 
reaction product was oiled out with hexanc. The residue was dissolved in methanol and the 
solid was precipitated out with waicr.dXO mg. 249? ) EI-MS m/z 364(M-H) 



35 



Example 48 

Synthesis ol' N-(2-hvdroxv-4-nuoro phenvl) N'-(2-hromo phenyl^ urea 
a)Synthesis of 2-hydroxy 4-nuoro aniline 
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3-nuoro 6-nilro phenol (2 g, I I mmol) was ircalcd with I()*j^Pd/C( 1 g) ai 23 "C. The 
rcacLion mixture was Hushed with hydrogen gas and ihe reaction was allowed lo stir 12 h 
before ii was niicrcd through celiic. The filiraie was concentrated in vacuo to alTord the title 
compound (1.4 g. 77%). EI-MS m/z 169(M+H) * 
5 b)Synthesis of N-(2-hydroxy-4-nuoro phenyl) N'-{2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-nuoro aniline{254 mg. 2 mmol) and 2- 
bromo phenyl isocyanaie by general Method B. It was purified by dilution with methylene 
chloride and precipiuiiion with hexane( 173 mg, 26%). El-MSm/2 325 (M+H)* 

10 E^ainplg4V 

Synthesis of N-( 2-hvdroxv 3.4-difluoro phenyl) N'-f2-bromQ phenyl) urea 

a) Synthesis of 2-hydroxy 3,4-dinuoro aniline 

2,3 difluoro 6-mtro phenol (2 g, II mmol) was treated with l()%Pd/C( 1 g) at 23 "C 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
1 5 before it was filtered through celite. The filtrate was concentrated in vacuo to afforded the title 
compound (1.6 g.97%). El-MS m/z 146(M+H)'** 

b) Synthesis of N-(2-hydroxy 3,4-dinuoro phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3.4-difluoro aniline(().29U g, 2 mmoi) and 2- 
bromo phenyl isocyanate(0.4 g) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexane(0.254 g. 37%). EI-MS m/z 343(M+H) * 

Example 50 

Synthesis of N-(2-hvdroxv 3-napthvl) N'>(2-bromo nhenvl) urea 

The urea was prepared from 3-amino 2-hydroxy naptha]ene(().320 g. 2 mmol) and 2- 
2."^ bromo phenyl isocyanate(.40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hcxanc(0.339, 47%).EI-MS m/z 357(M+H)* 

Example 51 

Synthesis ot N-(2-hvdroxv 4-Dhcnvl nhenvl) N'-(2-bromo phenyl) urea 

3o a)Synthesis of 2-niiro 5-phenyl phenol 

A solution of 3-phenyl phenoi(2 g. I i mmol) in acetic acid was treated with 
concentrated nitric acid drop-wise until all .starting material was consumed. The solution was 
pjuniiioncd between water and methylene chloride. The organic phase was separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 

.^5 phases were dried t^ver sodium sulfate, filtered and concentrated in vacuo. The residue was 

purified by silica gel chromatographyCethyl acctatc/hexanes) to afford desired (1.2 g. 5()*i^ ).*H 
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NMR (CDCh): 5 I0.65(s. IH). 8.18 (d, IH. J = 10.0 H/.). 7.6.5 (d. 2H. J = 6.0 Hz) 7 4y 
(m. 3H). 7.34 (s. IH). 7.10 (d. IH. J=IO.OHz). 
t))Synthesi.s of 2-aniino 5-phenyl phenol 

A solution of 2-nitro 5-phenyI phenoK 1 .2 g. 5..5 mmol) in mclhanol was ircaicd wiih 
5 1 1)% Pd/C( 1 .2g). The reaction mixture was Hushed with hydrogen and allowed to stir 

overnight. The reaction mixture was filtered through celite and the filtrate was concentrated in 
vacuo to afford desired ( 1 .01 g. 98%).EI-MS m/z 1 86(M+H)'' 
OSynihesis of N-(2-hydroxy 4-phenyl phenyl) N -(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 1 85 g. 1 mmol) and 2- 
10 bromo phenyl isocyanaie(0.I98 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(2 1 5 mg. 56'5f ).EI-MS 
m/z 383(M+H) * 

Example 5? 

SYnihgsi?? Of N-f2-hvdroxv4.methvi nh>.nvn N -r^-hmmn p h^nY l) i irii 

The urea was prepared from 2-hydroxy 4-melhyl aniline(.274g. 2 mmol) and 2-broni(, 
phenyl isocyanate(0.40 g. 2 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexanef249 mg. 39%) EI-MS 
m/z319(M-H)' 

20 

ExampTcTs^" 

Svmhesi.'r of Nf?-hYflroxv 4-niiro nhenvn N-.n-nh^n^i.^^ nn ph^nvi^ „^f> ,^ 

The urea wa.«; synthesized by the ireatmcm of 2-tcnbutyldimcihvlsilvloxv 4-niin> phcnvl 
isocyanatefexample 9a. 0.4l9g, 1.5 equiv.) with 2-anilino aniline(0.IX4 g. 1 cquiv.) in THf 
25 overnight at 40 "C The desired product precipitated out of the reaction mixturcf .30 mg. m . 
EI-MS m/z .365(M+H) * 

Example 54 

Synthesis of N-(?-hYdroxv 3-carboxvIate nhpnvM N--f2-hr.>mo p hcnvl nirf>:. 

The urea was prepared from 2-hydroxy 3-amino benzoic acid(.3(X) mg. 2 mmol) and 2- 
bromo phenyl i.socyanate by general Method B. It was purified by dilution of the DMF 
soluuon with methylene chloride and precipitation with hexanc(.2K7 g. 419, ). EI-MS m// 
.^5I(M+H)* 

Example 55 

Synthesis of Nf?-S1llll)VdrvI 4-bromo nhenvH \" .(2.hrnmM ph^pyi | .,^^ 1 , 
a)Synthesi.s of 2-amino 6-bromo thiazole 
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4-Bromo aniline(4.3 g, 25 mmol. 1 equiv.) and ammonium ihiocyanaicf5.7 3equiv.) 
was dissolved in accuc acid and ireaied wiih bromine(4 g, I equiv.) ai room icmpcraiurc. Alicr 
complete disappearance of siarUng material the reaction mixture was poured into waicr and the 
solid was collected. The solid was used in the next step without any purification(3.6 g. 469, ). 
ENMS m/z 229(M+H)* 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo ihiazole hydrobromide (5(K) mg, 1.6 mmol) in waicr(5mL) was 
ireaied with KOH (2.5 g) was heated at rertux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and exu^cied with methylene chloride. The meihylenc 
chloride mixture was concenu-ated in vacuo. The residue was dissolved in DMSO and treated 
with h. After stirring overnight at room temperature the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulung solid was purified 
by flash chromaiography(ethyl acetate/hexane) to afford the uUe compound (230 mg. M9rl 
El-MSm/z 405(M+H)'*^ 

c) Synthesis of N(2-sulfhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfide(201 mg, .5 mmol) in DMF was 
u-eated with 2-bromo phenyl isocyanaied mmol) at 80 overnight. The reacuon mixture 
was diluted with methylene chloride and a solid was precipiuied out with hcxancs. The 
solution was dissolved in MeOH and treated with NaBHj. After gas evolution ceased the 
reaction mixture was carefully acidified with I N HCl and the resulting solid was filiered(52 
mg, I37r). EI-MS m/z 399 (M-H) ' 

Example 56 

Synthesis of N-(2-hvdroxv 4-nitro phenvh N -r2-iodo nhcnvl) urea 

The urea was synthesized by the treatment or2-iodo benzoic acid(5 g. 20 mmol) with 
diphenyl phosphoryl azidc( I equiv.) and triethyl amine ( I equiv.) in DMF at HO X alter gas 
evolution ceased the 5-niirc) 2-amino phenol (3 g. 1 equiv.) was added. The reaction was 
heated ovemighl ai 80°C- The reaction mixture was purified by filicrinL! ihrou<:h a plug of 
silica with methylene chloride. The desired product was then precipitated out with hexanc. 
Filtering afforded the desired compound( I 08 g, 139^). EI-MS m/z 39K(M-H) ' 

Example 57 

Synthesis or N-(2-hvdroxv 4-nitro phenvH N^f2-hr omo phgnvM thionrp;! 

The thiourea was synthesized by u-eauneni of the 2-/m-bulyldimcihylMlyloxy 4-niiro 
phenyl ihioisocyanate(see example 9a , 3.73 mmol) with 2-bromo aniline in toluene at 88X 
over 36 h. The solution was concentrated and the residue was purified by flash 
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chromaiography(ElOAc/Hexanes). The Iracuon slighily lower rl ihan sianing maicrial 
coniained ihc desired compound. This Iracuon was conccnuaicd and ihcn ircaied with u-icihyl 
amine hydrofluoride in accionilrile for 15 minutes al 23 **C. The reaction mixture was then 
concenu-aled in vacuo and the residue was purified by ilash chromaiography(eihy) 
aciaie/hexanes) to give N-(2-hydroxy 4.niiro phenyl) N-{2-bromo phenyl) lhiourea(52 mg. 
4%) . EI- MS m/z 369(M+H) 

Exampl(> SK 

SvmhCSi?! of N-f2-Dhenvlsulfamido) 4-cvannnhPnvl rs»' .(2.hrnnin phenyl) 

a) Synthesis of 3-(phenyIsulfamido) benzoniu^ile 

The of 3-(phenyIsulfamido) benzonitriie was synthesized from the 3-cyano aniline 
(23.9 g, .2 mol) by Method C. It was purified by recrystalizaiion from EtOH(I5.8 g. 
31%).lH NMR (CDa3): 5 7.95(s, IH). 7.84 (d, 2H, J = 8.0 Hz), 7.59 (t. IH. J = 8.0 Hz). 
7.45 (m. 2H), 7.35 (m, 4H). 

b) Synlhesis of 3-{phenykulfamido) 4-niu-o benzonitriie 

The 3-(phenylsulfamido) benzonitrilc(IO g, 39 mmol) was dissolved in acetic 
anhydride and seated with concenuaied niuic acid dropwise at room icmperaturc until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evolution had .subsided. It was 
then partitioned between methylene chloride and water The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concenu^ated in vac uo, absorbed tmur ~ 
silica gel and purified by column chromatographyc methylene chloridc/hcxanci to alTord the title 
compound ( 1 .7g, 1 5%). EI-MS m/z 302(M+H) * 

c) Synthesis of 3-(phcnylsuifamido) 4-amino benzoniu-ilc 

The 3-(phenyisulfamido) 4-nitro bcnz(>niu-ilc( 1.5 g, 4.9 mmol) was treated with tin 
chloride dihydraie in ElOH ai 80 for I2h. Ii wa.s then conceniraicd and Hushed ihrough a 
plug of silica gel with 59r methanol/methylene chloride. The filtcraic was ahstirbcd onm silica 
gel and purified by fiash chromatography(eihyI acciaic/hcxane) lo aiford ilie liilc compound 
(0.9 g. 607r). EI-MS m/z 274 (M+H) 

d) Synihesis of N-(2-phenylsulfamido) 4-cyanophcnyl N*-(2-bromo phonyh urea 

The urea was synthesized from 2-(phenylsullamido) 4-amin(> bcn/.oniirileC77 mg. 0.2S 
mmol) and 2-bromo phenyl isocyanaie by general Method C. li was purified by column 
chromaiography(eihyl aceiaic/hexane) to afford ihc iiile compound (30 niii. 22'/7 i. EI-MS m// 
469(M-H)" 



Example 59 

Synthesis of N-(2-(nhenvl sulfamido) nhenvM N'-f 2.bromn phrPVM !T^f* 
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a) SynUiesis of2-( phenyl suJiamido) aniline 
The sulfonamide was synihesized lrt)m phenyl sulfbnyl chlohdcco.Ol mmol) and o- 

phenylenc diaminc( 1 .08 g. 0.0! mmol) by general Mcihod C. It wa.s purilicd by 
recrystallization from EtOH( 1.0 g. 40%).EI-MS m/z 249(M+H) * 

b) Synthesis of N-(2-(phcnyl sulfamido) phenyl) N'-(2-bromo phenyl) urea 
TTie urea was synthesized 2-(phenyl sulfamido) aniline( I mmol) 

and 2-bromo phenyl isocyanaie by general Method B. It was purilicd by dilution with 
methylene chloride and precipitation with hcxanc. Filtering aflbrdcd the desired 
compound(0.234 g, 52%).E1-MS m/z 446(M+H) " 

Examnip f() 

Synthesis of N-f2-( .srvrvt 5iiiifamirin> nh^nvn ^r^.o.l,^n^^^^ p„^ny|, 

a) Synthesis of 2-{ styryl sulfamido) aniline 

The sulfonamide was synthesized from styryl sulfonyl chloride(0.01 mol) and o- 
phenylene diamine(0.01 mol) by general Method C. It was purilicd by rccr/siallizaiion from 
EtOH(I.2 g. 60%)EI-MS m/z I99(M+H) 

b) Synthesis of N-(2-(styryI sulfamido) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-(styiyI sulfamido) anilinc( I mmol) and 2-bromo 
phenyl isocyanaied mmol) by general Mcihod B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the desired compoundfO.309 g. 
65%). EI-MS m/z 472(M+H) * 

Example 61 . 

Synthesis ftr?-|( . 3.4 dimfr^hO^V^he^V^)Mlll(>nvl aminni j^ho ^yU N-.f^hmm., nhmvl) ..nv. 
a)Synthesis of 2-[(3.4-dimeihoxyphcnyl)suironyl aminojphcnyl aniline 

The sulfonamide was synthesized from 3.4-dimcihoxy phenyl .sullonvl chloride(0.oi 
mol) and o-phenylcnc diamine by general Method C. It was purilied b> rccr^^^lallization from 
EtOHfO.65 g. 2 1 9, ). EI-MS m/z 309(Mh-H ) *. 

blSynlhesis of 2-((3.4-dimcthoxyphenyl).«;uir<)nylamino| phenyl) N'-C-hrumo phenyl) urea 

The urca wa.s .syndicsized from 2-|(3.4-dimeihoxyphcnyl.s»||„ns I aminojphenyl 
anilined mmol) and 2-bromo phenyl isocyanatc by general Method B. It was purified h> 
diluUon with methylene chloride and precipitation with hcxanc. Filierini; afforded ihc desired 
compound(0.()62 g. 12'-? ).EI-MS m/z .S04rM-H) ' 

Example 62 

$ynthe«fi,s Ol N-f2-|f4-acgtamldophenvl).silllonvtaminol phen y l) N -f?.hrnmn nhrnvh nrr-., 
a)Synihesj.s of 2-K4-aceiamidophenyl)sullonylaminolphcnyl aniline 
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Thc sulfonamide was synthesized irom 4-acciamidophcny] sulfonyl chloridcfOOl mol) 
and o-phcnylcnc dianiinc(().<)l mol) by general Method C. li was purilled by recn'siallizaiion 
from EtOH( 1.27 g.4()^r)EI-MS m/z 3()4(M-H) . 

b)Synihesis of N-(2-((4-acetamidophcnyIsuironyl)amino| phenyl) N'-(2-bromo phenyl) urea 
The urea was synthesized from 2-K4-acetamidophenyl)suIfonylamino]phenyl anilined 
mmol) and 2-bromo phenyl isocyanaic(i mmol) by general Method B. It was purilied by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.12 g. 247r). EI-MS m/z 501 (M-H) " 

Example 63 

Synthesis of N-f2-(2-th!onhcne sulfamido phenvl) N'-r2-bromo nhenvH urea 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(O.Ol mol) and o- 
phcnylcne diamine(O.OI mol) by general Method C. It was puriried by recrystallizaiton from 
ElOH(0.77 g, 30%). EI-MS m/z 255 (M+H)* 

b) Synthesis of N-(2-(2-ihiophenc sulfonyl amino phenyl) N -(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilineCl mmol) and 
2-bromo phenyl isocyanate( 1 mmol) by general Method B. It was purified by dilution with 
jnelhyicnc chloride and precipitation wiih hexanc. Filtering afforded the desired 
compound(0.29 g. 649<). El-MS m/z 450[M-H) 

Example 64 

Synthesis o f N-(2-(3-tolvl sulfonvl amino phenyl) N"-(2-bromn phenyl) urea 

a) Synihesis of 2-( 3-iolyl sulfonyl amino) aniline 

The sulfonamide was synihesizcd from 3-iolyl sulfonyl chloride(0.()l mol) and u- 
phcnylcnc diaminc(O.OI nu>l) by ccncrai Method C. h was purified by rccrysiallizaiion Ihmi 
EtOH(0.73g. 28<7.).EI-MS m/z 263 (M+hT 

b) Synthcsis of N-{2-((3-iolyl sulfonyl amuioj phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2M3-iolyl sulfonyl amino) anilincC 1 mmol) and 2- 
bromo phenyl isocvanaie( 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and prccipiiaiion with hcxancs. It was recrysallized two times with 
ElOH(25 mg, 59; ). EI-MS m/z 45K(M-H) ' 

Example 65 

Synthesis of N-(2-(X-auinolinvl sulfonyl amino) nhcnyl) N'-f2-hromo nhenvl) urea 
a)Synthesis of 2-(8-quinolinyl sulfonyl amino) aniline 
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The suironamidc was synihesized from 8-quinoIinyl sullonyl Lhloridc(0.()l moJ) and o 
phcnylcnc diaminc(().()l m«l) by general aMcihod C Ii was purified by rccrysiaJlizaiion from 
ElOH(f>.82 g. 27% ).EI-MS m/z 30() (M+H) * 

b)Synihesis of N-(2-( (H-quinolinyl) sulfonyl amino) phenyl) N*-(2.bromo phenyl) urea 

The urea was synthesized from 2-((8-quinolinyl) sulfonyl aminos anilined mmol) and 
2-bromo phenyl isocyanaicd mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(().23 g. 469? kEI-MS m/z 495(M-H) * 



Exampig (>(> 

Synthesis of N-f3'f bcn/vl SUlfonvl amino> nhenvn N'.f2.hrnmn nhenvh iifpa 

a) Synihesis of 2-(benzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloridc(().01 mol) and o- 
phenylenediamine(().Ol mol) by general Method C It was purified by rccrystallizaiion from 
EtOH{0.87g, 33%). EI-MS m/z 263(M+H)+. 

b) Synihesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) anilined mmol) 
and 2-bromo phenyl isocyanate{ 1 mmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexane. Filtering alTordcd the desired 
compound((). I i g. 23'// ). EI-MS m/z 460 (M+H)+ 

Example 67 

Synthesis of N-(2-hvdn)xv-4>a/idnphcnvn-N'-r7 .methoxvphpnv1)^ n-n 

a) Synihesis of N-(2-hydroxy-4-aminophenyl)-N'-(2-mcihoxyphenyl)urca 

To a solution ol N-(2-hydroxy-4-niiro phenyl )-N'-f2-meihoxyphenyr)ureaf 1.0 g, 
example 15) in nicihanoL palladium (on activated carbon. 10^-;? ) ( KM) mi!) was added. Then the 
reaction mixture was hydrogcnaied under a hydrogen balloon for 18 hours. The solid was 
filtered off by celite and washed three limes by methanol. The filu^aic was concenu-aicd under 
reduced pressure to give amine compound (0.8 g. MV, ). EI-MS m/z 274 (M+H)' 

b) Synthesis of N-(2-hydroxy-4-azidophenyl)-N'-(2-mcthoxyphenyl)urca 

The N-(2-hydroxy-4-aminophenyl)-N-(2-mcihoxyphenyr)urea (300 mg. 1.17 mmolj 
was added to HCI/H.C) (1.17 mL/2.34 mL). cooled ioO"C Sodium nitrite (X0.7 mg. 1. 17 
mmol) was added lo the reaction mixture. The reaction mixture was stirred at (fC for 30 
minutes. The sodium a/.idc (76 mg. 1.17 mmol) was added to reaction mixture and it was 
warmed to room temperature. The reaction mixture was stirred at room temperature for 18 
hours. Then it was exu^acted with three limes by ethyl acetate. The organic exu-acis were 
combined, dried over MgSOj. filtered and concenu-aicd under reduced pressure and 
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chromaiography ol ihc rcsuliing solid on silica gel (hcxanc : ethyl aceiaie: 5: 1 ) gave produci 
(125 mg. W7c). EI-MS m//. 3(KI (M+Hr 

Example 

> Prcnaraliun ol N-l2-hvdroxv>5-cvanonhenvn-NM9^ bmmnphftnvn ^,r ^|^ 

a) Preparaiion of 2-amino-4-cyanophenol 

To a solmion of 2-n!irp-4-cyanophenol(l()g, 6linmol) in meihanol(25()mL) was added 
UWe Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled through the 
solution lor 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
10 The mixture was filtered through celiie and the celiie was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/CH2CN) 
gave the desired product(8.0 g, 97%). NMR (CD:iOD): 5 6.96 (d. IH), 6.90 (dd. IH). 
6.77 (d, IH). ' 

b) Preparation of N-I2-hydroxy-5-cyanophenyll-N*-f2-bromophenyl| urea 

1 5 N-|2-hydroxy-5-cyanopheny]J-N -|2-bromophenyl] urea was prepared from 2-amino- 

4-cvanophenol(268mg, 2.00 mmol) according to the procedure in General Method B, The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg,8 1 ^7r), NMR (CD3OD): 5 8.10 (d. IH). 7.87 (d, IH). 7.43 (d. IH). 7.20 (i, IH), 
7.09 (d. IH). 6,86 (t, IH), 6.77 (d, IH). 

20 

Example 69 

Prcnaratitm of N>l2-hvdroxv>l-nuoronhenvll .N'>l2-hmmnphenvll urea 
a)Preparation of 2-amino-.'^-fluorophenol 

To ii soluuon ol 2-niu-o-3-iluorophcnol{ Ig. 6.4mmol) in mcihanoU250mL) was addcii 

25 lO'/i Pd/C I Ig). The mixture was flushed with argon, then hydrogen was bubbled ihrouyh ihc 
.'ioluiion lor 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight 
Tlie mixture was filiered through celiie and the celiie was washed with methanol. The soivcni 
was evaporated and chromatography of the resulting solid on silica gel (5'7r MeOH/CH2Cl >) 
gave the desired produci(650 mg, 80.2 9i ). 'h NMR (CD3OD): 5 6.41-6. 17 (ni. 3H). 

M) b)Prcparaiion ul' N-|2-hydroxy-3-nuorophcnyl|-N'-|2-.bromophenyl| urea 

N-|2-Hydroxy-3-nuorophenyIl-N'-|2-bronio phenyl) urea was prepared from 2- 
amino- .^-iluorophcnol (254mg, 2.00 mmol) according to the procedure in General Method B. 
The produci was purified by precipitation fnmi methylene chloride/ hexane(l/20) and filterint;. 
(,^00 mg. 77V; ). 'H NMR (CDiOD): 5 K.05 (d, IH), 7.50(d, IH). 7.26(t, IH). 7.l8(d- 

.V^ IH). 6.92 (t. IH). 6.86-6.68 (m, 2H). 



Example 70 

Prcnaraiioii ot N-Z-l 1 -hvdroxvnuorcnel-N'-i2- bromophenvl| yi PA 
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a) Preparaiion of 2-amino- 1 -hydroxyfluorcnc 

To a solution of l-hydroxy-2-mtronuorene(25() mg, 1.23mmol) in meihanoK25()mL) 
was added 10% Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen aunosphere was maintained ai balliwn 
pressure overnight. The mixture was filtered through celite and the ccliic was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/CH2Cl2) gave the desired producl(l7l mg, 81.2 9?-). 'h NMR (CD.OD): 5 7.60 
(d, IH), 7.47 (d, IH), 7.28 (t. IH), 7.18 (m, 2H), 6.82 (d, IH). 3.76 (s, 2H). 

b) Preparation of N-2-|l-hydroxynuoreneI-N'.|2'bromophenyl) urea 

N-2-[!-hydroxynuorene)-N-12-bromo phenyl] urea was prepared from 2- amino- 1 - 
hydroxyfluorene (170mg, 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product (300mg, 84.5%). *H NMR (CD.Cl): 5 8.04 (d. IH). 
7.66 (d, IH), 7.49 (i. 2H), 7.35-7.20 (m. 4H). 7.09 (d, IH). 6.90 {i. IH). 

£xamnlg7i 

PrgParaiion of N-3-l2-hvdrOXV-9. lO-amhraQuinonvlU N'-f 2.hrQmophenvn urea 

N-3-t2-Hydroxy-9.IO-anihraqijinonyl].N-I2-bromophenyJ| urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.(X) mmol) according to the prtxredure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane( l/2()> 
and filtering. (610mg, 70%). *H NMR (CD^OD): 5 8.93 (.s.lH). 8.12 (m, 2H). 8.02 (d. 
IH). 7.77 (m. 2H), 7.61 (d. IH), 7.52 (s, IH), 7.38 (i. IH). 7.05 (l. IH). 

Example 72 

Preparation of N>f2-hvdroxv-3-fluoro-S-bromophpn vlNN'-r2.hromonhcnvll urea 

a) Preparaiion of 2-amino-6-nuonv4-bromophenoI 

A mixture of 4<bromO'2-nuoro 6-niirophcnol( 1 g, 4.2mmoI) and lin (ID chloride (4 7X 
g, 2l.2mmol) in ethanoI(50mL) was heated at X()°C under argon. Alter 2 hours, the siarimi: 
material had disappeared and the solution was allowed to cool down and ihen poured inio icc 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being cxu-actcd 
with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and filtered. 
The solvent was evaporated and chromaiograpny of the resulting .solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired producif71() mg. 82 'a ). ^H NMR (CDiOD): 6 6.5 1-6.40 (m. 2H). 

b) PrcparaiJon ol N-P-hydroxY-3-lluoro-5'hromophenyll-N'-I2-bromophcnyl| urea 

N-I2-hydroxy-3-nuoro-5-bromophcnyll-N'-|2-bromophenyl| urea was prepared Irom 
2-amino-6-nuoro-4-bromophenol (254mg. 2.()() mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
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and niiering. f5(X) mg, 77%). 'H NMR (CD,0D): 5 7.9H (s. IH). 7.91 (d. IH). 7.60 (d. 
IH). 7.33 (I, IH), 7.(K) (i. IH). 6.94 (d. IHk 

Example 7^ 

Preparation of N-r2-hvdroxv>3-chlurophcnvn-N'- l2.hrnmnphpnvl| 

a) Preparat]on of 2-am!no-3-chlorophenol 

A mixture of 3-chIoro-2-nitrophcnol(25() mg, l.4mmol) and tin (Il)chlonde (1.2 g. 
5.3mmoI) in eihanol(5()mL) was heated at 8()°C under argon. Alter 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice 
The pH was made siighUy basic (pH7-8). by addition of solid NaOH. before being cxu^actcd 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered 
The solvent was evaporated and chromatography of the resulting .solid on silica gel {49cMeOH/ 
CH2CI2) gave the desired producK 143 mg, 69 %Y 'h NMR (CD,OD): 5 6.75 (I.IH), 6.70 (d. 
IH), 6.65 (d/lH). 

b) Preparation of N-[2-hydroxy-3-chlorophenylJ-N*-(2-bromophcnyll urea 

N-(2-hydroxy-3-chlorophenyll-;sJ'-(2-bromophenyn urea was prepared from 2-amino- 
3-chlorophenol (143mg« LOO mmol) according to the procedure in General Method B. The 
product was purifled by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired producK I95mg. 51%). 'h NMR (CD^OD): 5 7.81 (d, IH), 7.68 
(d. IH)._7.47 (d, lH).7,20J_t,J_H). 6.9()(m. 2H)^6.70(l. IH). 

Example 74 

Preparation of N-r2-hvdroxv-3-tnnuoromethyl phcnvH-N -l2-ha>mophcnvll urea 

a) Preparaiion of 2-nitro-6-trinuoromcthy]phenol 

2-trinuoromcthylphenoi (3.(K)g. l8.5mmoh was di.ssolvcd in methylene 
chloridc(4()mL) followed by the addition of sodium niiraic ( 1 .73g. 2().4mmol). The uddiiion 
of sulfuric acid (23 mL/ 3M) was then made, followed by addiiion of a caiaiyiic amoimi ol 
sodium niirilc. The mixture was allowed 10 sur. Aficr 24 hour.s. ihc reaction mixiurc was 
diluted with methylene chloride and extracted wiih water The oriianic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the rcsuliiny .solid on 
silica gel (A^rMcOH/ CH2CI2) gave the desired producifl .84 g. 47 ). 'h NMR 
(CD.COCD.): 5 8.35 (d.lH), 7.95 (d. IH). 7.13 (I. IH). 

b) Prcparaiion ol 2-amino-6- irinuoromeibylphenol 

A mixture of 6-lrinuoromethyl-2-niirophcnoK 1 .84 X/wnimo!) and tin (II) chloride 
(6.0 g. 26.2 mmol) in cthanol(15()mL) was heated al 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed lo cool down and then poured 
into ice. The pH was made slightly basic cpH7-8). by addition o\ solid NaOH, before beini: 
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extracted with ethyl acetate. The organic phase was washed with bnnc. dried over M^iSO^ and 
filtered. The solvent was evaporated and chromatography ol the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product( 1 .35 g. 88 ). 'h NMR (CDiOD): 6 6.93 (d. 
IH). 6.82 (I, IH), 6.78 (d. IH). 

c)Preparaiion of N-[2-hydroxy-3- trinuoromeihylphcnyl|-N*-I2-bromophenyl] urea 

N-f2.hydroxy.3-trifluoromethylphenyl|-N'.|2-bromophcnylI urea was prepared from 
2-amino.6-trinuoromethylphenol (28()mg, 1.60 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (39()mg, 659r). 'h NMR (CD^OD): 5 7.99 (d. IH). 7.60 (d, IH), 7.58 (d, 
IH), 7.34 (t, IH). 7.30 (d, IH), 7.00 (t, IH). 6.96 Cd. IH). 

E?tample 75 

Prgparaiion of N-f3,4 dinhenv)-2-hvdroxvnhenvi]>N ^ f2^hromnphi>n Y|| urffi 

N-f3,4 diphenyI-2-hydroxyphenyl)-N^(2-bromopheny!| urea was prepared from 2- 
amino-5,6 diphenylphenol (50mg, 0. 19 mmol) according to the procedure in General Method 
B. The produci was purified by precipitation from methylene chloride/ hexane(l/20) and 
fillering '(61mg. 69%). 'h NMR (CD^OD): 5 7.97 (d. IH), 7.66 (d, IH), 7.58 (d. IH), 7.31 
(t. IH), 7.25-7.00 (m, HH), 6.9! (d, IH). 

Example 76 

Preparation of N-r2'hvdroxv>3-glvcinemethvlesiemar t )onvlphenvM-N*-f 2-hromophenvn urea 

N-(2-hydroxy-3-glycinemethylestercarbonylphcnyl|-N'-I2-bromophenyl) urea was 
prepared from 6-glycinemethylcsicrcarbonyl-2-aminophcnol (.SOmg.().22 mmol). purchased 
from the University of New Hampshire, according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ he.\ane( 1/20) and filtering 
(65mg. 69^7r). 'H NMR (CD.OD): 6 8.14 (d. IH). 7.96 (d. IH>. 7.49 (d. IH). 7.24 (i. 2H). 
6.89 (dd. IH). 6.81 (i. IH). 4.10 (s.2H). 3.74 (s..^H). 

Example 77 

PreparaHOn of N-r2-hvdroxv-3>n|vcmpc;i rhonvjnluMiv]|-N -(:>bromonhcnvH nrc.x 
N-|2-Hydroxy-3-glycinecarbonylphenyl|.N'-|2-br(miophenyl| urea wa.s prepared from 
N-|2-hydroxy-3-giycinemethyle.stercarbonylphenyl|-N -|2-briimophenyl| urea(50mg. 0.12 
mmol) hy siirrinc in a 3/1 rauo ol meihanol/watcr (10 mL). Addition of 1 cquiv. of lithium 
hydroxide was added and siirrinc continued until the starling materia! had di.sappearcJ. {45mi:. 
92%). The produci was purified by chromatography ol ihc resulting solid on silica t;cl (9/1/0. 1 
CH2CI2/ MeOH/ AcOH) to give the desired productM95mg. 51% ). 'h NMR (CD^OD): S 8. 14 
(d. IH). 7.92 (d. IH). 7.60 (d. IH). 7.46 (d. IH). 7 .^4 (i. IH). 7.04 (t, IH). 6.82 (I. IH), 
3.96 (2H). 
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Examplc 7S 

Prcnaralion of N-r2-hvdroxv-3 S-dichlomph envn-N'-f2-hromonhftnvn ^r ^^ 

a) Prcparaiion of 2-amino-4,6-dichlorophenol 

5 A mixiure of 4,6-dichloro-2-niirophenoI( I 4,8mmol) and tin (II) chloride (3.2 g, 

l4.4mmol> in elhanol(5()mL) wa/; heated at 80°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made sHghUy basic (pH7-8), by addition of solid NaOH. before being exu-acted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired produci(685 mg, 80 %). NMR (CD3OD): 5 6.75 (s.lH), 6.61 
(s, IH). 

b) Preparation of N-[2-hydroxy-3.5-dichlorophenyl]-N-f2-bromophenyl) urea 

N-|2-Hydroxy-3,5-dichlorophenyl|-N -f2-bromophenyI] urea was prepared from 2- 
1 5 aminiv4,6-dichlorophenol ( I43mg. l.(X) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering. (660mg, 88%). NMR (CD,o6): 5 7.96 (s, IH), 7.89 (d, IH), 7.60 (d, IH), 
7.35 (t, IH), 7.00 (t, IH). 6.95 (dd. IH). 

Preparation of N-l2-hvdroxv-3.niirnphenvll>N'^r2 >hromnphPnvl] ^ ^nr^ - - - 

N-|2-Hydroxy-3-niirophcnylI-N -|2-bromophcnyl| urea was prepared from 2-hydroxy-3- 
niiroanilinc ( L25g. 8. 1 mmol) according to the procedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hexane(l/20) and filicrinc. (2.4g. 
25 'H NMR (CD,OD): 5 X.45 (d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 (d. IH), 7.35 (L 

IH). 7,01 (m, 2H). 

EXiimpIC W 

Prenaraiion of N-f2-hvdroxv 4-nanhthalgng5;ulfonic acidK N*-r2-hromnphenvll urea 
30 N-(2-hydrox y-4-naphlhalcncsulfonic acid|-N*-|2-bromophenyl j urea was prepared 

Worn l-amino-2-hydroxy-4-naphihalensulfonic acid f0.48g. 2.0 mmol) accordinc 10 the 
priKXdurc in General Method B and the addition of ImL of uieihylaminc The product was 
purified by precipitation from methylene chloride/ hexane( 1/20) and filierin*:. (690 mg. 199i i. 
'H NMR (CD,OD): 5 8.14 is. IH). K.04 (d. IH). 7.98 (m. 2H). 7.61-7.55 «m. 3H). 7.43 (i. 
35 IH). 6.98 (I. IH). 



Example 81 

Prenaraiion of N-f2-hvdroxv-5-naphthalcnesulfonic atMf1|.f s^'-f2-hromnphenvn mcA 
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N-3-|2-hydroxy-5-naphthalensullonic acidl-N'-fZ-bromophcnyl) urea was prepared 
irom 2-amino-3-hydroxy-6.naphihaJensuJlonjc acid (().48g, 2.0 mmol) according to ihe 
procedure in General Method B and the addition of I mL of trieihylamine The product was 
purified by prccipiiauon from methylene chloride/ hexane(l/2()) and filiering. (715 mg. 82% ). 
'H NMR (CD.OD): 6 8.()9 (s. IH), 7.96 (d, IH), 7.65-7.48 (m' 3H). 7,36 (t, IH), 7.25 (s, 
IH), 7.04 (m. 2H). 

Example «2 

PrCDflraUQn 01 N-[2-hvdroxv>3.4-dichloronhenvn-N'.f 7 > bromophPnvn nr^^ 

a) Preparaijon of 2-nilro-5.6 dichlorophenol 

2.3-dichlorophenol (3.26g, 20mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium niu-aie ( I.SSg, 22mmol). The addition of sulfuric acid 
{20mI7 3M) was then made, followed by addiuon of a caialyiic amount of sodium niu-iie. The 
mixture was allowed to stir After 24 hours, the reaction mixture was diluted with methylene 
chloride and exu^cted widi water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CHjCh) gave the desired producl(L8 g, 44 %). 'h NMR (CDSCOCD^): 
5 8.04(d.lH), 7.15(d. IH). 

b) Preparation of 2-amino-5.6 dichlorophenol 

A mixture of 5,6-dichloro-2-niirophenol( 1 .8 g. 8.7mmoI) and tin (II) chloride (5.8 g. 
26. 1 mmol) in cihanol(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material had disappeared and the soluuon was allowed to cool down and then poured into ice 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being cxu-acicd 
with ethyl acetate. The organic phase was washed with brine, dried over MgSO^ and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel {49, McOH/ 
CH2CI2) gave the desired producK 1.4 mg. 90 %). *H NMR (CD,OD): 6 6.71 (d, IH). 6.45 
(d. IH). 

OPreparaiion ol N-|2-hydroxy-3.4-dichlorophenyl)-N*-[2-bromophcnyll urea 

N-|2-Hydroxy-3.4-dichlorophenyI|-N'-f2-bromophenyI| urea was prepared from 2- 
amino-5.6-dichlorophenol (35()mg, 2.(X> mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filiering. {670mg, K9'7. ). 'h NMR (CD^OD): 5 7.90 (d. IH). 7.85 (d. IH). 7.59 (d. IH). 
7.31 (l. IH). 6.99 (I. IH). 6.96 id. (IH). 

Example 83 

preparation of N-l2-hvdroxv-3-c vanonhenvli>N-f2>brnmonhenvll utpa 
a)Preparaiion of 2-mtro-6-cyanophenoI 
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2- cyanophenol (2.38g. 2()mmol) was dissolved in mcihylcne chIoridc(4()niL) followed 
by ihc addilion of sodium nilraie { 1.88g, 22mmol). The addition of sulfuric acid (2()mL/ 3M) 
was then made, followed by addition of a caulytic amount of sodium nitrite. The mixture was 
allowed lo stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS04 and niiered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave 
the desired product(1.4 g. 42 %). 'h NMR (CD3COCD,): 5 8.47 (d.lH). 8. 15 (d. IH), 7.30 
(I. IH). 

b) Prcparauon of 2-amino-6-cyanopheno] 

A mixture of 6-cyano-2-niirophenol(600 mg, I .Ommol) and tin (ID chloride (3.2 g. 
I4.4mmol) in acetic acid(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slighUy basic (pH7-8). by addiuon of solid NaOH, before being exu-acted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
1 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(365 mg, 75 %). *H NMR (CD?OD): S 6.92 (d, IH). 6.85- 
6.69 {m,2H). 

c) Preparation of N-[2-hydroxy-3-cyanophenylJ-N'-(2-bromophenyll urea 

N-|2-Hydroxy-3-cyanophenylJ-N*-(2-bromophenylJ urea was prepared from 2-amino- 
20 6-cyanophenol ( 134mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipiiaGon from methylene' chloride/ hexahe(i/20) and filtering. 
(260mg. 789r). 'H NMR (CD3OD): 5 7.98 (d, IH). 7.74 (d. IH). 7.57 (d, IH). 7.30 (t. 
IHj. 7.22 (d. IH), 6.98 (t. IH), 6.94 (i, (IH). 

25 Example 84 

Preparation of N>l2-hvdroxv-4-cvanonhenv n>N'-f2-hr(>monhenvn urea 

a) Prcparation of 2-niiro-5-cyanophenol 

3- cyanophenol (2.38g, 2()mmol) was dissolved in methylene chloridc(40mL) followed 
by the addition of sodium nitrate ( 1 .88g, 22mmol). The addition of sulfuric acid (20mL/ 3M) 

30 was then made, followed by addiut>n of a catalytic amount of sodium nitrite. The mixture wa.s 
allowed 10 stir. After 24 hours, ihe reaction mixture was diluted with methylene chloride and 
cxtracicd with water. The organic layer was dried over MgSOj and illiered. The solvent wa.s 
evaporated and chromatography of the resulting solid on silica gel (49?-MeOH/ CHiCK) gave 
the de.sired product(910 mg. 28 9i ). *H NMR (CD3COCD0: 5 K .^O (d.lH). 7.67 (s.lH). 

35 7.49 (d. IH). 

b) Preparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-niirophenol(250 mg. l.5mmol) and tin (II) chloride (3.2 g. 
14.4mmol) in ethanol(50mL) was heated at 80°C under argon. Alter 2 hours, the suirting 
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material has disappeared and ihe solution was aJlowed to cool down and then poured into ice. 
The pH was made slightly basic {pH7-8). by addition of solid NaOH. before being exu-acied 
with ethyl acetate. The organic phase was washed with brine/dried over MgS04 and fiiiercd. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%^McOH/ 
5 CH2CI2) gave the desired productC 175 mg, 86 %). 'h NMR (CD^OD): 8 im (d, IH). 6.8X 
(sJH), 6.69 (d, IH). 

c)Preparation of N-I2-hydroxy-4-cyanophenyl|-N'-[2-bromophenyl) urea 

N-[2-Hydroxy-4-cyanophenyl)-N*-[2-bromophenyl] urea was prepared from 2-amin(>- 
S-cyanophenoi (I70mg, 1.27 mmoi) according to the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering 
OlOmg, 14%), 'H NMR (CD,OD): 5 8.25 (d, IH). 7.91 (d, IH). 7.59 (d. IH). 7.33 (i. 
IH). 7.17 (d, IH), 7.07 (s. IH). 7.01 (t. (IH). 

Example 

13 Prcparaiiun of N-f2-hvdroxv>4>cvanonhenvn>NM4 -meihoxvphenvll n^^^ 

N-[2-Hydroxy-4-cyanophenyl]-N-f4-meihoxyphenyl) urea was prepared from 2- 

amino-S-cyanophenol (60mg, 0.45 mmol) according 10 the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 

(1 10mg,86%). *H NMR (CD:,OD): 5 8.23 (d, IH), 7.61-7.51 (m. 2H). 7.32 (d, IH), 7.20 
20 (d. IH). 7.15 (d. IH), 7.03 (s, IH). 

Example 86 

Preparation of N-f2-hvdroxv-4-cva nonhenvn-N*-f2-phgnvlphcnvll urea N-I2-Hydroxy-4- 
cyanophenyl|-N*-[2-phcnylphenyl] urea was prepared from 2-amino-5-cyanophcnol (17() nii:. 
25 1 .27 mmoli according to the procedure in General Method B. The product \yas purified by 
precipiiauon Irom methylene chloride/ hcxanc( 1/20) and filtering. ( 15()mg, 85^r). 'h NMR 
(CD.OD): 6 8.20 (d, IH), 7.73 (d. IH), 7.51-7.20 (m. 8H). 7.13 (d. IH), 7.01 (s. (IH). 

Example 87 

30 Preparation of N-l2>hvdroxv-4-cvanonhenvll-N'.l2-me thvlnhcnvH urea 

N-[2-Hydroxy-4-cyanophenyl|-N'-|2-mcihylphenyl| urea was prepared from 2-amim»- 
5-cytmophcnol (60mg. 0.45 mmol) according 10 the procedure in Genera! Method B. The 
product was puriricd by precipitation from methylene chloride/ hexancn/2()) and filicnnLv 
{90mg, 75^.). 'H NMR (CD,OD): 5 8.25 (d, IH). 7.59 (d. IH). 7.26-7.00 (m. 5H). 2.M) is. 

35 3H). 

E^^anfipig 88 

Preparation of N>f2-hvdroxv -4-cvanophenvn>N'-l2>trinuoromethvlnhenvn nr^ ^ 
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N-|2-Hydroxy-4.cyanophenylJ-N*-|2-irinuoromeihylphenyl| urea was prepared irt)m 
2-amino-5-cyanophcnol (6()mg, 0.45 mmol) according lo ihe procedure in General Method B. 
The produci was purified by precipitation from methylene chloride/ hexanef 1/20) and filtering. 
(I lOmg. 767r). 'h NMR (CD3OD): 5 8.25 (d, IH). 7.81 (d, IH). 7.68 (d, IH), 7.61 (i, 
5 IH). 7.32 (1. IH). 7.15 (dd, IH), 7.09 (s, (IH). 



Example 89 

Prepannion of N-r2-hvdroxv>4-cvanonhenvl]-N'.fVirifliifimm cthvlnhenvli nma 

N-I2-hydroxy-4.cyanophenyll-N'-|3-trinuoromeihylphenyll urea was prepared Inmi 
10 2-amino-5-cyanophenoI (60mg, 0.45 mmol) according to the procedure in General Method B. 
The produci was purified by precipiuuon from methylene chloride/ hexane(l/2()) and filierini:. 
(1 14mg, 79%). *H NMR {CD3OD): 5 8.30 (d, IH). 7.92 (s, IH). 7.60 (d, IH). 7.47 (i. IH). 
7.29 (d, IH), 7.18 (dd, IH), 7.06 (s, IH). 

13 Example 90 

Preparation of N42-hvdroxv-4-cvanQnhenvn.N M4>trin»nrnmfithvJnhenvn iir^a 

N-[2-Hydroxy-4-cyanophenyI]-N*-(4-irinuoromeihylphenyll urea was prepared from 
2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
The produci was purified by precipitation from methylene chloride/ hexane(I/20) and filicring. 
20 (108mg, 75%). 'h NMR (CD,OD): 5 8.31 (d, IH). 7.68 (d. 2H). 7.59 (d, 2H). 7.20 (dd. 

rpf).T,(nirrH). 



Example 9 1 

Preparation Ol N-i2-hvdroxv 3-n-nronvlphe nvlUN'-|7-hromonhenvll i^f^^i 

25 a)Preparaiion of 2-niiro-6-n-propylphenol 

2-n-propylphenol (5.(X)g, 36.8mmol) was dissolved in methylene chloride(4()mLi 
followed by the addition of sodium nitrate (3.43g, 4().5mmol). The addition of suliuric acid 
(45mL/ 3M) w-as then made, followed by addition of a catalytic amount of sodium niu^iic The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

30 chloride and exu^acied with water. The organic layer was dried over MgS04 and niiercd. The 
solveni wa.s evaporated and chromatography of the resulting solid on silica gel (4«^ McOH/ 
CH2CI2) gave the desired produci(3.2 mg, 48 %). 'h NMR (CD3C(X:Di): 5 7.W *d,lHi. 
7.46 dd. IH). 6.90 (L IH). 2.70 (u 2H). 1.70 (m, 2H). 1.00 (i. 3H). 
h)Preparation of 2-amintv6-n-propylphenol 

35 To a solution of 2-nitro-6-n-propylphenol(2g, 1 1 Ommol) in meihanoU lOOmL) was 

added 10*^ Pd/C (200 mg). The mixture was Hushed with argon, then hydrogen was bubbled 
ihrouch ihe solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celiie and ihe celiie was washed with 
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methanol. The solvent was evaporated and chromatography ot the resulting solid on silica gel 
(5%MeOH/ CH2CI2) gave the desired producK 1.50 g. K().2 %). 'h NMR (CD,0D): 5 6.65 
(m. 2H). 6.55 (i. IH). 2.58 (l. 2H). 1.61 (m, 2H). 0.96 (I. 3H). 
OPreparaiion of N-I2-hydroxy-3-n-propylphenyll-N'-[2-bromophenyl| urea 

N-[2-Hydroxy-3-n-propyl phenyll-N -(2-bromo phenyl) urea wa.s prepared from 
amino-6-n-propyl phenol (302mg. 2.()0 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxancf IPO) and 
filtering. (640mg,92%). 'h NMR (CD,OD): 5 8.(K) (d. IH). 7.58 (d. IH). 7.32 (t. IH) 
7.26 (t. IH). 6.96 (dd. IH). 6.89 (l. IH). 6.78 (d. IH). 



Example Q? 

Preparat i ftn of N-f2-hv<lroxv-4-ethvinh,.nvii.M'. f2.hmmnph>.n Yii ii rr ri 

a) Preparation of 2-nitro-5-eihylphenol 

3-ethylphenol (5.00g. 41 mmol) was dissolved in methylene chloride(40 mL) followed 
by the addition of sodium nitrate (3.83g. 45 mmol). The addition of sulfuric acid (5()mL7 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organiclayer was dried over MgSO^ and filteied. The solvent was 
evaporated and chromatography of the resulUng .solid on silica gel (495-MeOH/ CH,CI,) gave 
the desired product(1.7 g. 25 %). 'h NMR (CD3COCD,): 6 8.02 (d.lH). 6.99 (s.lH) 6 85 
(d. IH). 2.69 (q, 2H). 1.30 (t. 3H). 

b) PFeparation of 2-amino-5-ethyllphenol 

To a solution of 2-nitro-5-eihylphenol(lg. 6.4mmol) in methanol{25()mL) was added 
1 0% Pd/C ( 1 00 mg). The mixture was flushed with argon, then h vdroscn was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was mamiiuncd at balloon 
pressure ovemighl. The mixture was filtered dirough celite and Uic ccliic was washed with 
methanol. The solvent was evaporated and chromatography of the rcsultmy solid on sil.ca gel 
(5%MeOH/ CH2CI2) gave the desired produci(7.50 mg. 91 Vr). 'h NMR (CD,ODi 5 6 41- 
6.17 (m.3H). 

OPreparation of N-[2-hydroxy-4-ethylphenyl)-N--[2-bromophenyl| urea 

N-[2-Hydroxy-4-ethylphenyl)-N'-I2-bromo phenyl) urea was prepared from 2- amin..- 
5-cthylphenol f274mg. 2.00 mmol) according to the prtKedurc in General Method B. The 
product was purified by precipiiation from methylene chloride/ hcxancf I/^()i and lilicriiv 
(520 mg. 77%). 'h NMR (CD.OD): 5 7.96 (d. IH). 7.62 (.s. IH). 7.5h tu. IH,. 7..1() n. 
IH). 6.96 (t, IH), 6.82 (d. IH). 6.76 (d. IH). 

Example 93 

Preparation of N-R-hYdm?(V 3-nhenvlaminnfTarhnnvl phP.^Y n -N--l2.hrnmophpnvll .tp:. 
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a) Prcparaiion of 2-niin>-6-phcnylaininocarbonylphcnol 

2-Phenylaminocarbonylphenol (5XK)g, 23 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium niiraie (2.2()g. 25.5 mmol). The addition 

5 of sulfuric acid (3()mLy 3M) was then made, followed by addition of a catalytic amouni of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixiure was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired pnxluci(2.5() g. 42 *H NMR 

10 (CD3COCD3):6 8.l5(dJH), 8.09 (d,lH). 7.51 (d. IH). 7.3()(d. IH). 7.lO(i. IH). 7.01 (i. 
IH). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a solution of 2-nitro-6-phenyIamintx:arbonylphenol (Ig. 4.0 mmol) in 
methanol(250mL) was added lO%.PdyC.(100 mgV The mixture was Hushed with argon, then 

1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen aunosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the celiic 
was washed with methanol. The solvent was evaporated and chromatography of ihe resulting 
solid on silica gel (5%MeOH/ CH2CI2) gave the desired produci(8(K) mg, 91 *H NMR 
(CD^iOD): 5 7.73-7.57 (m, 2H), 7.43-7.27 (m, 3H), 7.25-7.10 (m. IH), 6.94 (i, IH). 6.74 

20 (t, IH), 

c) Prepajairdn tff N-[2-hydr^^ 

N-[2-hydroxy 3-Phenylaminocarbonyl phenyl |-N'-(2-bromo phenyl 1 urea was 
prepared from 2-amino-6-phenylaminocarbonylphcnol (456mg. 2.(M) mmol) according 10 Uk 
procedure in General Method B. The product wa.s purified by precipitation from methylene 
25 chloride/ hexane( 1/20) and filtering. (8()0mg.94^7r ). 'H NMR (CD.OD): 'H NMR (CD.OD): 
5 25 (d, IH), 7.94 (d. IH), 7.75-7.57 (m. 4H), 7.4K-7.3() (m. 3H). 7.21 (I, IH). 7.02 (dd. 
IH). 6.92 (1, IH). 

Example 94 

30 Preparation of N-!2-hvd roxv-3-cvan(>-4-mcthv lphcnvll-N'- l2-bromophcnvll urea 
a) Preparation of the 2-nitro 5-methyl 6-bromo phenol 

A solution of t-butyl amine(6-X8 mL. 4.79 li. 2 equiv.) in methylene chloride was 
treated with bromine (1.67 mL. 5.2 g. 1 equiv.) at -20 *'C. The llask was then cooled to -7S 
"C and the the 2-nitro 5-methyl 6-bromo phenol (5 g, I equiv.. in methylene chh>ride) wa.s 

35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30*'C lor 
1 h. then to -10 X for 2 hours. The reaction mixture was then pariiiioncd between methylene 
chloride and 59r aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by llash 
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chromaiographyfEihyi acetate/ hcxanes) to remove dibrominaied species. The 2-niiro 4.bromo 
5-meihyl phenol was then selcciivcly crystallized out ol methylene chloride. A fmal silica gel 
column(5%cihyl acerale/ hexancs) yielded desired isomer in 90% puriiy.f 1,05 g, \49r). iH 
NMR (CDCI3): 8 7.95 (d, IH. J = !().() Hz), 6.91 (d, IH. J = lO.O Hz). 2.52 (s. 3H). 

b) Preparation of 2-niiro-5-meihyl-6-cyanophenol 

2-Nitro-5-methyl-6-bromophenol (KK) mg, 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of iriethylaminc (().I75g, 1.73 mmol). The 
addition of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper fl) cyanide (155mg, l.73mmol). The mixture was allowed to stir at 80X for 4 hours. 
The solvent was evaporated and chromatography of the resulting solid on silica gel f2%MeOH/ 
CH2CI2) gave the desired product (70 mg. 91 9c), 'h NMR (CD3COCD3): 6 8.30 (d,lH), 
7.15 (dJH). 2.61 (s, 3H). 

c) Preparation of 2-amino-5-meihyl 6-cyanophenol 

A mixture of 5-cyano-2-niu-ophenol{70 mg, 0.39mmol) and tin (ID chloride (265 mg. 
1. ISmmol) in ethanoI(20mL) was heated at 80^C under argon. After 2 hours, the starting 
material has disappeared and the soiuiion was allowed to cool down and then poured into ice. 
The pH was made slighUy basic (pH7-8), by addition of solid NaOH. before being exuacied 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filiered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(175 mg. 86 9r), *H NMR (CD?OD): 5 6.87 (d, IH). 6.75 
(d.lH). 6.32 (s. 3H). 

d) Preparation of N-(2-hydroxy 3-cyano 4-meihyl phenyl |-N-I2-bromophenyl) urea 

N-|2-hydroxy 3-cyano 4-meihyl phenyl|-N -|2-bromophenyll urea was prepared from 
2-aminb-5-meihyI-6-cyano phenol (5()mg. 0.34 mmol) according to the procedure in General 
Method B. The product was purified by precipitation Irom methylene chloride/ hexaneC 1/20) 
and filtering. (70mg. 60^ ). 'h NMR (CD,OD): 5 7.92 (d. IH). 7.68 (d. IH). 7.59 (d, IH), 
7.31 (t. IH). 7.(M) (t. IH). 6.62 (I. IH). 2.49 (.s, (3H). 

Example 95 

Preparation of N42>hvdroxv4-Car boxvphenvl phcnvH>N'-l2-bromophen\ II urc^i 
a)Preparation of 4-niU'o-3-hydroxybenzophenonc 

3-Hydroxybcnzophenone (3.(K)g, 15. 1 mmol) was di.ssolved in methylene 
chloridc{40mL) followed by the addition of .sodium niiraic ( L42g. 16.7mmoj). The addition 
of sulfuric acid (25mLy 3Mj was then made, followed by addition of a catalytic ann>uni of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%W\eOH/ CH2CI2) gave the desired producK 1 . 10 g. 30 9? ). *H NMR 



W 96/251S7 



-66- 



PCTAJS96A>2360 



fCD3COCD,): 5 8.25 (dJH). 7 X6 (d.lH). 7.71 (m. IH). 7.59 (d. IH). 7.48 (.s. IH). 7.39 
(dd. IH). 

h>Prcparaiion of 4-amih()-3-hydroxybenzophenone 

A mixture of 4-nitro-3-hydroxybenzophenone (9(M) mg. 3.7mmol) and tin (II) chloride 
(2.5 g. 1 1 . Immol) in cihanoI(5()mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(49f McOH/ CH2CI2) gave the desired product(685 mg. 87 'h NMR (CD,OD): 8 7.65 (d. 
2H). 7.55 (d.lH). 7.49 (t. 2H). 7.26 (s. IH). 7.16 (dd. IH). 6.68 (d, IH). 
c)Preparaiion of N-[4-Carboxyphenyl-2-hydroxyphenyl)-N'-f2-bromophenyI) uiea 

N-[4-Carboxyphenyl-2-hydroxyphenyll-N -1 2-bromophenyll urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg. 1.5 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (490mg. 79%). 'H NMR (CD,OD): 5 8.40 (d. IH). 

8.09 (d. IH). 7.83 (d. 2H). 7.65-7.60 (m. 4H). 7.48 (s. IH). 7.43 (d. IH), 7.35 (d. (IH). 

7.10 (I.IH). 



Prgparaiion or N-12-hvdroxv .^-carh(>xvnhenvrph<'ny| l .N'-l2-hromonhpnvll ur^a - - - 

a) Prcparation of 3-nim>-2-hydroxyhenzophenone 

2-Hydroxybcnzophenonc (3.(K)g. 1 5. Immol) was dissolved in methylene 
chloride(4()mL) followed by the addition of .sodium nitrate (l .42g. l6.7mmol). The addition 
of sulfuric acid (25mL/ 3M) was then made, follow ed by addition of a catalytic amount of 
sodium nitrite. The mixture wa.s allowed to .siir After 24 hours, the reaction mixture was 
diluted wiUi methylene chloride and extracted with water. The organic layer was dried twcr 
MaS04 and filtered. The solvent was evaporated and chromatography of the resulting .solid on 
.silica gel (4%MeOH/ CH:CI:) gave the desired producK 1 .60 g. 44 1. 'h NMR 
rCD.-<COCD,): 6 ii.Mt (d.lH). 7.K6 (m.3H). 7.71 im. IH). 7.78 (d. IH). 7 .56 (dd 2H). 7.24 
ti. IH). 

b) Prcparaiion of .^-amin()-2-hydroxybenzophenonc 

A mixture of 3-nuri)-2-hydroxybenzophcnonc (6<M) mg. 2.5mmor) and tin (ID chloride 
1 1.7 g. 7.5mmol) in cihanol(50mL) was heated ai K()°C under argon. After 2 hours. Uic 
starting material had disappeared and the .solution was allowed to cool down and then poured 
into ice. The pH was made .slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed wiUi brine, dried over MgS04 and 
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filiered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product(490 mg, 92 %), 'H NMR (CD3OD): 5 7.65- 
7.40 (nu 5H), 6.98 (dJH). 6.86 (d. IH). 6.67 (L IH). 

c)Preparation of N-I2-hydroxy 3-carboxyphcnyl phenyl]-N*-f2-bromopheny!) urea 

N-(2-hydroxy 3-carboxyphenyl phenyl ]-N*-[2-bromophenyl] urea was prepared from 
3-ammo-2-hydroxybcnzophenonc (25amg, 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc{ 1/20) 
and filtering. (200mg, 78*» ). 'h NMR (CD^OD): 5 8.35 (d, IH), 7.96 (d, IH). 7.72 (d. 
2H). 7.65-7.50 (m, 4H), 7.35 (d. IH). 7.30 (d, IH), 7.01 (dd. (IH). 6.92 (t. IH). 

Example 97 

Preparation of N-f2-hvdroxv 3-hen7 vloxv nhenvll>N'.r2-hrnmonhenvll urea 

a) Preparation of 2-nitro-6-benzyloxy phenol 

2-Benzyloxyphenol (5.00g. 25.0mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium niu-ate (2.30g. 27.5mmol). The addition of sulfuric acid 
(3 Iml7 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exuacted with water. The organic layer was dried over MgSOa and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI:) gave the desired product(2.6 g. 43 %). ^H NMR (CD3COCD0: 5 7.70 (d.lH). 
7.50-7.28 (m. 5H), 7.14 (d. IH). 6,92 (t, IH), 5.21 (s. 2H). 

b) Preparaiion of 2-amino-6-bcnzyloxy phenol 

A mixture of 2-niiro-6-bcnzyloxy phenol ( 1.00 g, 4. lOmmol) and tin (11) chloride 
(2.75 g. 12.2 mmol) in ethanoK l50mL) was heated at 80°C under argon. After 2 hours, the 
starting material had disappeared and the soluuon was allowed to cool down and then poured 
mto ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired produci(1.35 g. 88 ^ ). *H NMR (CD^OD): 57.46 (d. 
2H). 7.40-7.35 (m, 5H). 6.55 (d. IH), 6.40 (d. IH), 5.10 (.s. 2H). 
b)Preparaiion of N-(2-hydroxy3-benzyloxy phenyl)-N'-[2-bromophenyl| urea 

N-(3-bcnzyIoxy-2-hydroxyphenyIl-N*-f2-bromophcnyl| urea was prepared from 2- 
niiro-6-bcnzyloxy phenol (430mg. 2.(K) mmol) according to the procedure in Gencnil Method • 
B. The product was purified by precipitation from methylene chloride/ hexane(I/2C)) and 
filtering. (630mg. 76^;? ). 'H NMR (CDiOD): 6 7.93 (d. IH), 7.58 (d. IH). 7.54-7.42 (m. 
3H). 7.40-7.25 (m. 4H). 7.(M) (t. IH). 6.69 (d. 2H). 5.16 (,s. 2H). 
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Pronaraiion of N-3-f2-hvriroxv.5-indatinnel.N--r2.hr.^T, n nhcnvn ■■»»;. 
a)Prcparaii()n of 2-hydroxy-3-nitro-5-indanone 

2-Hydmxy-5-indanone(3.(X)g. 20.0mmol) was dissolved in meUiylene chloride(4()mL) 
followed by ihe addiuon of sodium nitrate (l.95g, 21.Ummo!). The addition of sulfuric acid 
(25ml7 3M) was then made, followed by addition of a catalytic amount of sodium niu-itc. The 
mixture was allowed to sUr. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulung solid on silica gel {4%MeOH/ 
CH2CI2) gave the desired product( 1 .5 g. 39 %). 'h NMR (CDjCOCD-,): 5 7.70 (d. 1 Hi. 7.()4 
(d. IH), 3.04 (d, 2H). 2.74 (d. 2H). 
h)Preparaiion of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-niiro-5-indanone ( 1 .50 g. 7.80mmol) and tin (II) chloride 
(5.25 g. 23.3 mmol) in eihanol( 150mL) was heated at 80°C under argon. Af ter 2 hours, the 
isiarung material had disappeared and the solution was allowed to cool down and then poured 
inui ice. The pH was made slighlly basic (pH7-8). by addition of solid NaOH. before being 
exu^cted with ethyl acetolc. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product( 1 .00 g. 79 %). 'h NMR (CD,OD): 6 6.85 
(d.lH), 6.45 (d. IH), 2.95 (d. 2H), 2.60 (d. 2H). 
OPrcparation N-3-[2-hydnixy-5-indanone]-N'-f2-bromophenylJ urea 

N-12-Hydroxy-5-indandneJ-N*-[2-bromophenyll urea was prepared from 3-amino-2~ ~ 
hydroxy-5-indanone (326mg. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filierins:. 
(61()mp. 85%). 'h NMR (CD,OD): 5 7.92 (d. IH). 7.65 (m. 2H). 7.45 (t. IH). 7.09 (i. 
IH). 7.00 (d. IH). 2.90 (d. 2H). 2.66 (d. 2H). 

Example 99 

Preparation of (E)-N-l4-f2-fMethoxvcarhnnvl ) ethenvll-0-hvdroxvnh«nvH.Nf.i:>. 
hromonhenvll iirpa 

u)Prcparaii(>n of 4-niu-o-3-hydroxycinnamic acid 

3-Hydroxycinnamic acid (3.(X)g. 18.3 mmol) was dis.solved in methylene 
chk)ridc(40mL) followed by the addition of sodium nitrate ( 1 .70 g. 26. 1 mmol). The addition 
of .sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount of ■ 
.sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO* and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/ CH2CI2) gave the desired producK 1 .0 g. 26 %). 'h NMR (CD,COCDo 

5 8.07 (d. IH). 7.69 (d. IH). 7.51 (s. IH). 7.46 (d. 2H). 6.75 (d.lH). 

b) Preparation or4-nitro-3-hydroxymethylcinnainale 

4-Niiro-3-hydroxycinnamic acid was stirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the re.sulting solid on 
silica gel (4%McOHJ CH.Ch) gave the desired product( 1 .0 g. 94 9<'). 'h NMR (CD^COCD-,)- 

6 8.17 (d. IH). 7.69 (d. IH). 7.52 (s. IH). 7.45 (d. 2H). 6.75 fd.lH). Xm (.<;. m). 

c) Preparation of 4-amino-3-hydroxymethylcinnamate 

A mixture of 4-niiro-3-hydroxymeihylcinnamaie ( 1 .0 g. 4.5<)mmol) and un (II) 
chloride (3.0 g. 13.4 mmol) in ethanol(50mL) was heated at 80«»C under argon. After 2 hour.s. 
the starting material had disappeared and the solution was ailowed to cool down and then 
poured into ice. The pH was made slighUy basic (pH7-8). by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSO, and fUtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired product (650 mg. 75 9r). 'h NMR (CD,OD) 
57.50 (d.lH). 6.94 (s. IH). 6.89 (d. IH), 6.68 (d. IH). 6.18 (d. IH). 3.74 (s, 3H). 

d) PreparaUon (E)-N-[4-[2-(Meihoxycarbonyl)ethenyl]-2-hydroxyphenyll-N'-f2- 
bromophenyl] urea 

(E)-N-(4-(2-(Melhoxycarbonyl) ethenylJ-2-hydroxyphcnylI-N'-f2-bromophcnyl I urea 
was prepared from 4-amino-3-hydroxymethylcinnamate (250mg. 1.3 mmol) according to the 
procedure in General Method B. The product was purified by prccipitauon from methylene 
chloride/ hexane( 1/20) and filtering. (3(K)mg. 59% ). 'h NMR (CD.OD): 5 8.24 (d. 1 H). 8.05 
(d. IH). 7.69 (d. IH), 7.65 (d, IH), 7.42 (l. IH). 7.21 (s. IH). 7.19 (d. IH). 7 10 (t IH) 
6.45 (d.lH) 3.81 {&. 3H). 

Example lOO 

Preparation of (E)-N-l3-l2-(Methoxvrarhnn v |) e,hP.nvll--).hydn>xvnhPnvlf.N-.['>. 
bromonhenvll urea N -t2-hmmoph envll urRa 
a)Preparation of 3-niu-o-2-hydroxycinnamic acid 

2-Hydroxycinnamic acid (3.00g. 18.3 mmol) was di.s.solved in methylene 
chloride(4()mL) followed by the addition of sodium nitrate (2.2 1 g. 26. 1 mmol). The addition 
of sulfuric acid (30 mU 3M) was then made, followed by addition of a cauilytic amount of 
sodium nitrite. The mixture was allowed to .stir. After 24 hours, ihc reaction mixture wa.s 
diluted with meUiylcnc chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of die resulting solid on 
silica gel (4'7<^MeOH/CH2a2) gave the desired productf2.0 g. 52 9f ). 'h NMR (CD,CC)CD,) 
5 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH), 7.19 (t. IH). 6.72 (d. IH) 
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b) Preparation of 3-nitro-2-hydmxynicthyIcinnamaie 

3-niiro-2-hydroxycinnamic acid was siirred in excess methanol with a caiaJyiic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid im 
silica gel (4%MeOH/ CH2CI2) gave the desired product( 1 .0 g, 94 9f). NMR (CD?COCDo: 
5 5 8.25 (d, IH), 7.X.I5 (d, IH), X.06 (s, IH), 7.20 (t, 2H), 6.76 (dJH). 3.80 (s, 3H). 

c) Preparauon of 3-amino-2-hydroxymeihylcinnamaie 

A mixture of 3-nitro-2-hydroxymethylcinnamate (1 .0 g. 4.5 nimol; and tin (II) chloride 
(3.0 g. 1 3.4 mmol) in eihanol(50mL) was healed at 80X under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl aceute. The organic phase was washed with brine, dried over MgSOj and 
niiered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (700 mg, 81 %), *H NMR (CDiOD): 5 X.04 (d. 
IH). 6.93 (d, 1H),6.79 (d, IH), 6.71 (i, IH), 6.43 (d. IH), 3.72 (s, 3H). 

1 5 d)Preparation(E)-N-I3-I2-(Methoxycarbonyl) eihenyl]-2-hydroxyphenylI-N'-I2-bromophcnyl | 
urea 

(E)-N-[3-[2-(Methoxycarbonyl) ethenyll-2-hydroxyphenyI]-N'-[2-bromophenyl | urea 
was prepared from 3-amino-2-hydroxymethylcinnamaic (100 mg. 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexane(l/20) and filtering. ( ISOmg, 74%).*H NMR {CD:»OD): 5 8. 10 (d. I H). 8.<M) 
(d: 1 H)7 7.69 (d,-l H); -7.65 (d; 1 H)7 7.42-(t, 1 H). 7t38 ( t -1 H). -7.32- (d. 1 H). 71)5 I H ) 
6.55 (d.lH) 3.81 (s, 3H). 

Example 101 

25 Preparation of (E)-N-f342-(Aminocarbonvn et henvl]>2-hvdroxvphcnvl]-N'-i2-bromophcnvll 

tirca N -R-hnimpphgPYll wrca 

a^Preparation of 2-hydroxycinnamide 

2-Hydroxycinnamic acid (2.00g. 12.3 mmol) was dissolved in dimethyl 
fomiamidc{ lOmL) followed by the addition of bcnzotriazol- 1 -yloxy- 

30 tris(dimcthylamino)phosphonium hexalluorophosphaic (5.4g. 12.3 mmol) and incihylaminc ( 
l.7mL. 12.3mmol). Ammonia gas was bubbled into the reaction mixture for 30 nunuic.s The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgSO^ and filicrcd. The 
solvent was evaporated and chromatography of the resulting solid on silica gel {4*7* McOH/ 

35 CH2CI2) gave the desired product( 1 .5 g. 75 %). 
b)Preparation of 3-nitro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chU)ridc(4()mL) 
followed by the addition of sodium nitrate (430 mg. 5. 1 mmol). The addition of suHunc acid 
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(7 mL7 3M ) was ihcn made, followed by addition of a catalytic aniouni of sodium niiriic. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exu-acicd with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH2CI2) gave the desired produci(350 mg, 36 9r), *H NMR (CD3COCD3): 5 8.19 (d, IH). 
8.02 (d. IH). 7.88 Cd. IH), 7.15 (l, IH), 6.84 (d. IH) 
c)Prcparaiion of 3-amino-2-hydroxycinnamidc 

A mixture of 3-nitro-2-hydroxymeihylcinnamaie (350 mg. 1.7 mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in cihanol(50mL) was healed at 80X under argon. After 2 hours. 
10 the starling material had disappeared and ihe solution was allowed 10 cool down and then 

poured into ice. The pH was made slighUy basic (pH7-8). by addition of solid NaOH, before 
being exu-acied with ethyl acetate. The organic phase was washed with brine, dried over 
- MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
[ silica gel (4^r MeOH/ CH2C12) gave the desired productf244 mg,80%). 
15 d)Preparation of (E)-N-(3-[2-(Aminocarbonyl) ethenyll-2-hydroxyphenylJ-N'-[2- 
bromophcnyl) urea 

(E)-N-I3-f2-(Aminocarbonyl)ethenyll-2-hydroxyphenyll-N*-f2-bromophenyll urea 
was prepared from 3-aniinO'2-hydroxycinnamidc (100 mg. 0.56 mmol) according 10 the 
procedure in General Method B. The pmduci was purified by precipitation from methylene 
20 chloride/ hexanc(l/20) and filtering. (! 10 mg, 52%).*H NMR (CDiOD): 5 8.00 (d.lH), 7.9t) 
(d. IH). 7.63 (d. IH), 7.55 (d, IH). 7.35 (m. 2H), 7.05 (i, IH). 6.95 (t. IH), 6.70 (d.lH) 

Examnic 102 

PrCParaUUn of <E>-N-l4>l2-(Aminocarb(mvl) ethcnvlU2.h vdn>xvnhenvn.N^I2~hrnmophtNivll 
urea N -f2-bromophcnvll urea 

a) Preparation of 3-hydroxycinnamidc 
3-Hydroxycinnamic acid f2.(K) t:. 12.3 mmol) was di.ssolvcd m dmicihyl lomianudcJ l(» 

mL) followed by the addition of bcn/oiria/ol- 1 -yloxy-irisfdimeihylamino)ph()sphonjum 
hexalluoropho.sphaie (5.4g, 12,3 mmol) and incihylaminc ( 1.7 mL. l2.3mmol). Ammonia 
gas was bubbled into the reaction mixture lor .^O minutes. The mixture was allowed to stir lot 
24 hours, the reaction mixture was diluted wiih methylene chloride and extracted with water 
The organic layer was dried over M«:SOj and filtered. The s«)lvcni was evaporated and 
chromatography of ihe resulting solid on .silica gel (4%MeOH/ CHiCK) gave the desired 
producK 1.3 g. 65 9f ). 

b) Preparaiion of 4-niiro-3-hydroxycinnamide 
3-Hydroxycinnamidc (750 mg. 4.6 mmol) was di.s.soIvcd in methylene chloride(4() mL) 

followed by the addition of sodium miraie {430 mg, 5. 1 mmol). The addition of sulfuric acid 
(7 mL/ 3M ) was then made, followed by addition of a catalytic amount of sodium niuiie. The 
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mixiurc was allowed lo stir. After 24 hours, ihe reaction mixiurc was diluted with methylene 
chJt)ridc and extracted with water. The organic layer was dried over MgS04 and llliered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(24t) mg, 25 %). 'h NMR (CD1COCD3): 5 X.()9 (d. IH), 
5 7.49 (d, IH). 7.26 (s, IH). 7.16 (d. IH), 6.71 (d, IH) 

c) Preparaiion or4-amino-2-hydmxycinnamide 

A mixture of 4-niiro-3-hydroxymeihylcinnamate (3()0 mg, 1 .40 mmol) and tin (II) 
chloride (980 mg, 4.30 mmol) in cthanol(50 mL) was heated at 8(PC under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly hasic (pH 7-8). by addition of solid NaOH. 
before being extracted with ethyl acetate. The organic phase wa.s washed with brine, dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/ CH2CI2) gave the desired product (200 mg. 74 

d) Preparation(E)-N-[3-I2-(Aminocarbonyl)ethenyll-2-hydroxyphenyl|-N-|2-bromophenyl| 
1 5 urea 

(E)-N.(3-t2-( Aminocarbonyl) eihenyl]-2-hydroxyphenyl)-N -(2-bromophenyl 1 urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane(l/20) and filtering. (I25mg, 54%).^H NMR (CDiOD): 5 8.05 (d.lH). 7.92 
20 (d^lH). 7.60 (d, IH). 7.4 5 (d. IH). 7.35 (t, IH), 7.05 (m. 2H), 6.50 (dJH) . 

Examnle 103 

Pq-narnuon of N-l2-hvdroxv 4-(nhenvl ami no carhoxv^ phcnvlUN -12-hromophrnvn nrf-;, 
N-(2-hydroxy 4-(phcnyl amino carboxy) phenyl|-N'-|2-bromophcnyl| urea wa.s 
25 prepared Irom 5-(phenyl amino carboxy) 2-ammo phenol f0.50 mmol) according 10 the 

procedure in General Method B. The product was purified by precipitation Irom methylene 
chloride/ hexanc(l/20) and filtering. (150 mg, 70^ ). *H NMR (CD^OD): 5 8.25 (d. IH). 
K.(X) (d. IH), 7.75 (d. 2H), 7.64 (d. IH). 7.50 (d, 2H), 7.41 (m. 3H). 7.16 (i. IH), 7.05 (i. 
IH). 

.^0 

Example 104 

Prcnaniiion of N-l4-aminocarbonvN2- hvdroxvphenvll-N'-f2-bromonhcnvll urea 

.N-l 4- Aminocarbonyl -2-hydroxyphenyIl-N'-|2-bromophcnyl| urea wa.s prepared Irom 
.'>-anum)carbonyI-2-amino phenol (304 mg. 0.50 mmol) according to Uie procedure in General 
35 Method B. The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) 
and filtering. (440 mg. 627. ). 'h NMR (CD:,OD): 5 8.09 (d. IH). 7.91 (d. IH). 7.60 (d. 
IH). 7.45 tm. 3H). 7.00 fd. IH). 
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Example IQS 

PronaraiionorN-r2-Hvriroxv-^Sft.trini,nn^phnnv l)-N-(2-hn>monhcnvl>itr<>.;. 

N-(2-Hydroxy-3^.6-irinuorophenyl)-N-(2-bromophenyI)urca was prcparcd Irom 
3.5,6-irinuoro-2-hydroxyamline (83 mg, 0.51 mmoJ) and 2-(bromophcnyl)isocyanaic (KM) 
mg. {).53 mmol) according to ihe procedure in General Method B. The product was purified 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)'. 

Examnle 106 

PrSParatiPn of N-f2-HV(1rnXV-3-nuoro-4-rrinunromprhvl nhftnvn-N .n-hromonhpnvn.irPa 

N-(2-Hydroxy-3-nuonv4-trinuoromeihylphenyl)-N'-(2-bromophenyI)urea was 
prepared from 4-trinuoromethyl-3-nuoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanaie (243 mg, 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexane:ethyl acetate) gave the tide compound (20 mg. 4%). EI-MS m/z 391 (M-H) . 

Examnip in? 

Preparation of N-(2-Hvdroxv.3.indnph.^nvh-N'.f7.hr o monhenvl)iin^a 

N-(2-Hydroxy-3-iodophenyJ)-N'-(2-bromophenyI)urea was prepared from 3-iodo-2- 
hydroxyaniline (2(X) mg. 0.85 mmol) and 2-{bromophenyI)isocyanaic (169 mg. 0.85 mmol) 
according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane:cther) gave the title compound 
(40 mg. 1 19?). 'h .MMR (DMSO); 5 9.45 (.s. IH). 9.15 (s. IH). 8.8 (.s. IH). 7.95 {d. IH). 
7.8 (d. IH),7.65 (d. IH). 7.4 (d. IH). 7.3 (t. IH). 7.0 (t. IH). 6.6.'>(i. IH). 

Examnle IPX 

Preparation Ol N-l2-lll2-arinui>rnmi>t h vl>nh<'nvll5:ijir»nvllaminolnhcnvll-N--r-?- 
hromonhenvniirPH 

a) Prcparauon of I2-|2-(irinuoromcihyl)phcnyl)(.sull()namido)anilinc| 

The title compound was prepared according lo General Method C using 2- 
(trinuoromethyDhcnzenesulfonyl chloride (1 equiv.j. The product was purified by 
chromatography on silica gel (methylene chloridcrmeihanol) (1.04 g. 3."^*^ ). EI-MS m/z 317 

(M+H)'. 

b) Prcparaiion oi N-|2-|||2-(u•inuo^omethyl)phcnyI|.<;ulfonyl|amino|phcnyl|-N■-(2- 
bronlophcnyl )urea 

The title compound was prepared u.sing|2-|2(miluoromcthyl)phcnyl) 
(sulfonamido)aniline (1.04 g. 3.2 mmol) and 2-fbromophenyl)i.-?ocyanaic (652 mg. 3.2 mmoJ» 
according to General Method B. The .solvent was evaporated to give the desired urea ( l O."* y. 
6 1 ). EI-MS m/z 5 14 (M+H)*. 
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Example HW 

Preparaiion of N-f2-BromonhenvlVN'42-dimethvlaminnsuIfonv!ami nt)lphcnvllurca 

5 a)Preparauon of [2-| I , l-(dimcihylamino)lsuironamidoanUineJ 

The liilc compound was prepared according lo General Mcihod C using 
dimcihylsulfamoyl chloride (1 equiv.). The product was purified by chromatography on sihca 
gel (methylene chloride:meihanol). ES-MS m/z 216 (M+H)*. 

b)Preparation of N-{2-Bromophenyl)-N-[2-(dimelhylaminosullonylammo|phcnyllurca 
10 The title compound was prepared from I2-[ M-Cdimethlyaminoisulfonamido- 

aniline (137 mg. 0.6 mniol) and 2-(bromophenyl)isocyanate (126 mg, 0.6 mmol) according in 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetaie:hexane) gave the desired urea. EI-MS m/z 413 (M+H)" 

IS Example 110 

Prenaration of N-f2-(Phenethvlsulfonvlamino) nhenvn- N'>f2-hromophcnvnurea 

[2-(Phenethylsulfonamido) aniline] (example 60, 300mg, 1.09 mmol) was placed in a 
Parr shaker boule containing palladium ( 1 80 mg) under an argon stream. Methanol ( 1 50 mL) 
was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
20 mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
~(y69mgT907ri ENMS m^^ 
b)Prcparation of N-|2-(Phcnethylsulfonylamino)phenyl)-N-(2-bromophcnyI)urca 

The title compound was prepared from |2-(phcncthylsulfonamido) anilincl (269 mg, 
0.97 mmol) and 2-(bromophcnyl)isocyanaic ( 193 mg, 0.97 mmoh according to General 
25 Method B. The desired urea was precipitated out of toluenc/hcxanc (3S4 mg. 7S*>J ). EI-.MS 
m//. 472 (M-HV. 

Example 1 1 1 

Prenaration of N-l2-l(2-acetamido-4-meihvlthiazol-S.vnsulfnnvlamin olphcnvHrN'-(2- 
30 hromophenvDurea 

a)Prcparatinn of |2-|(2-acclamido-4-mcihYl-5-ihiaA)lc)sulfondmido|aniIinc| 

The tiilc compound was prepared using 2-acciamido-4-mcthyl-5-ihia/olcsuironyl 
chloride ( 1 cquiv. i according to General Method C. A solid precipaiatcd from ihe reaction 
mixture and was filtered to give the desired aniline (1.68 g. 529f ). ES-MS m//. 327 (M+Hi" 
35 h)PreparatJon orN-I2-[(2-acctamido-4-methylthiazol-5-yl)su!fonylamino|phenyl|-N*-(2- 
bromophenvDurca 

The liilc compound was prepared from |2-|(2-aceiamido-4-meihyl-5- 
thia/.ole)sullonamido)anilinel (1.68 g,5. 14 mmoh and 2-(bromophenyl)isocyanaic 
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(1.02 g, 5.14 mmol) according lo General Method B. The product was precipitated from ethyl 
acciaie/hcxanc (220 mg, X7r). EI-MS m/z 524 (M-f H)". 

Example 1 12 

5 Preparation of N-[2-hvdroxv-4-cvanonhenv]UN'>l4. phcnvlphPnv1) ^ ^ p^^ , N-|2-Hydroxy-4. 
cyanopheny!l-N'-[4-phenylphenylJ urea was prepared from 2-amino-5-cyanophcnol f6()mg. 
0.45 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxancC 1/20) and filtering. ( 1 35 mg. 757r ). 'h NMR 
(CDiOD): 6 8.33 (d, IH), 7.71-7.29 (m, yH), 7.25 (d, IH). 7.12 (s. IH). 

10 

Example 113 

Preparation of N-r2-hvdroxv-4>cvannphpn v]|.N'42 Vdichlornphrny|| ypfn 
. N-[2-Hydroxy-4-cyanophenyl)-N*-(2,3 dichlorophenyl) urea was prepared from 2- 

amino-5-cyanophenoI (60mg. 0.45 mmol) according to the prixredure in General Method B: 
15 The product was purified by precipitation from methylene chloride/ hexancf 1/20) and filtering. 
(125mg,86%). 'HNMR(CD:iOD):5 8.27 (d, IH), 8.15(m. IH). 7.39-7.20 (m. 2H). 7. 16 
{d,-IH), 7.06 (s. IH). 

Example 1 14 

20 PreParaUon of N-f2-hvdroxv-4>cvanonhenvll>NM2. methoxvnhenvll urt^A 

N-(2-Hydroxy-4-cyanophenyll-N*-(2-methoxyphenyll urea was prepared from 2> 
ammo-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexancf 1/20) and filtenni: 
(105mg, 839f). 'H NMR (CD,OD): 5 8.26 (d. IH). 8.02 (d, IH). 7 14 (d. IH). 7.05(s. 

25 IH). 7.00-6.83 (m. 3H), 3.84 (s, 3H). 

Example 115 

Preparation of N-l2-h vdroxv-4-cvanonhenvlNN'-[3>meihoxvnhenvll urcA 

N-|2-Hydroxy-4-cyanophenyl|-N'-[3-methoxyphenyI| urcii was prepared from 2- 
30 amino- 5-cyanophenol (60mg. 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( l/20» and filtenni: 
f 102mg. m9r ). *H NMR (CD,OD): 5 8.25 (d. IH). 7.2.5-7 ()X (m. 3H). 7.<U (s. IHi. 6»n 
U- IH). 6..5X (d, IH). 



35 



Example 1 16 

preparation ol N-[2-hvdroxv-5-nuoronhenvll-N^ f2-bromophpnvl| nr^^^ 
a)Preparation of 2-amino-4-nuorophenol 
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A mixture <)r4-nu(m>-2-niirophcnol( Ig, 4.64mmol) and tin (II) chloride (5.4 g, 
24.2mmol) in cihanoI(5()mL) was healed al «0**C under argon. Alicr 2 hours. Ihe suiriing 
material had disappeared and the solution was allowed lo cool down and then poured into ice. 
The pH is made slightly basic (pH7-8), by addition ol solid NaOH. before being exu-acied with 
ethyl aceiaic. The organic phase was washed with brine, dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(622 mg. 85 70. 'h NMR (CD,0D): 5 6.51 (dd. IH). 6.32 
fdd, IH), 6.17 (ddd. IH). 

b)Preparaiion of N-|2-hydroxy-5-nuorophenyl|-N*-f2-bromophenyll urea 

N-(2-Hydroxy-5-nuorophenyl|-N'.[2-bromophenyl| urea was prepared from 2-amino- 
6-nuoro phenol (254mg, 2.(X) mmol) according to the procedure in General Method B. The 
product was purified by precipiiauon from methylene chloride/ hexaneC 1/20) and fdtering. 
(520mg,80%). 'h NMR (CD.OD): 5 7.88 (d, IH). 7.79 (dd, IH). 7.57 (d. IH). 7.31 (i. 
IH). 7.00 (t. IH). 6.76 (dd. IH). 6.57 (dddJH). 

Exampte II7 

Preparation of N-f 2-hvdroxv-5.trintinromcthvlnhen vn-NM 2-hmmonhenvll urea 

a) Preparaiion of 2-amino-4- uilluoromeihylphenol 

A mixture of 4-trinuoromeihyl-2-niu*ophenoI( 1 .0 g, 4.XmmoI) and tin (II) chloride (5.4 
g, 24.2 mmol) in eihanol(l50mL) was healed at 80°C under argon. Alter 2 hours, the starting 
material had disappeared and the .solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic pha.sc was wa.shed with brine, dried over MgS04 and filtered. 
The solveni was evaporated and chromatography ol ihc resulting .solid on silica gel (4<7f McOH/ 
CH2CI2) gave ihc desired produci(7()H mg. 83 "-l ). 'H NMR (CD^OD): 5 6.87 (s. IH). 6.K<» 
(d, IH). 6.69 (d, IH). 

b) Prcparaiion of N-|2-hydr()xy-5-irinuoromcihylphcnyl|-N'-|2-bromopheny]| urea 

N-|2-hydroxy-5-U'illuoromcihYlphcnyI|-N -|2-bromophenyl| urea was prepared Irnm 
2-amino-4-irinuoromethylphenol (354mg. 2.(M) mmol) according to the procedure in General 
Method B. The produci was purified by precipitation irom methylene chloride/ 
hcxanc( lequiv./2()cquiv.) and filicnng. f49()mg. 659; ). 'h NMR (CD.OD): 5 8.40 (s. IH). 
7.94 (d. IH). 7.60 (d. IHi. 7.3.S u. IH). 7.18 (d. IH), 7,03 (L IH). 6.95 (d. IH). 

Examplc 1 18 

Prenaraiion of N-l2-hvdro.\vphcn vll-N'-l2-hromonhcnvl I urrn 

N-[2-hydroxyphcnyl|.N'-(2-bromo phenyl] urea was prepared from 2- amino-phenol 
(I41mg. 1.30 mmol) according 10 ihc procedure in General Meihod B. The produci was 
purified by precipitation from methylene chloride/ hexanef 1/20) and filtering. (3(X)mg.759J ). 
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'H NMR (CD.OD): 6 8.05 (d. IH). 7 49 (d. IH). 7.25 (I. 2H). 6.96 (i. IH). 6.91) (i. 2H). 
6.6X u. IH). 

Example 1 19 

Proparauon of N-Hrans- Vstvrl 2-hvdmxv nhenvii.N'-r^. h mmnphonvii .,r ff) 

a) Prcparaii()n of irans-6-5tyr]-2-nitrophenol 

Tran.s-2-siyrlphcnoI (5(X) mg. 2.55 mmol) was dissolved in methylene chl()ride{4()mL) 
Ibllowcd by ihc addition ol .<;odium nitrate (240 mg, 2.8lmmol). The addition ol" sulfuric acid 
(3 mL of 31VI) was then made, fonowed by addiuon of a caulyiic amount of sodium nitrite. 
The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with 
methylene chloride and extracted with water. The organic layer was dried over MgSO^ and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CHiCI,) gave the desired product (200 mg. 36 %). 'h NMR (CD3COCDO: 5 
X.05 (d. IH). 7.90 (d. 2H).7.65-7:20 (m,7H).7.00 (t.lH). 

b) Preparaiion of u-an.s-6-styrl-2-aminophenoI 

A mixture of trans-6-styrl-2-nitrophenol (200 mg. 0.83 mmol) and tin (II) chloride 
(560 mg. 2.60 mmol) in cihanoI(50mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH is made .slighUy basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO, and 
liltcrcd. The .solvent was evaporated and chromatography of the resulting solid on silica gel 
(49, McOH/ CH;CI:) gave the desired product (.50 mg. 29 ). 'h NMR (CD,OD): 5 7.51 fm. 
.^H). 7.29 (m. .^H).7.l I (i. IH). 7.(M) (m. 2H). 6.69 (m. 2H). 

oPrcparaiionof N-|trans-3-.styrl-2-hydroxyphenyl|-N -|2-bromophenyl| ure;. 

N-|iran.s-3-siyrI-2-hydroxyphenyll-N--[2-brom(>phenyl| urea was prepared from iran.s- 

6-siyrl-2-amin»phcni>l (35mg. o. 17 mmol) according to the procedure in General Mciht)d B. 

The product was purified by prccipiiaiion fmm methylene chloride/ hexanc( 1/20) and fillcrin" 

(-16mi;. 53'/7 ). 'h NMR (CD.OD): 57.97 (d. IH). 7.62-7.48 (m. 4H). 7.4.5-7.26 ,m. 5H).' 

7.25 tt. IH). 7.15 (d. IH). 7.01 (t. IH). 6.88 (l 2H). 

Example 120 

Prcpuraiiop of ^•-|^hvd^oxv-3.4-dichloro^hf>nvll-N^-l^-mMh oxvnhrnvll itp. 

N-|2-hydroxy-3.4-dichlorophenyl|-N'-|2-mcihoxyphenyll urea was prepared from 2- 
amin.>-5.6-dichlon)phen(>) tXOmg. 0.50 mmol. example X2b) according to the procedure in 
General Method B. The product wa.s purified by precipitation from methylene chloride/ 
hexane( 1/20) and liltcrinL' (]25mg.779f). 'H NMR (CD,OD): 5 8.02 id. IH). 7.79 fd. IH). 
7.0.5-6.X6 tm. 4H). 3.92 (s. 3H). 



wo 96/25157 



PCTAJS96/02260 



-7K - 

Prcnaraiion of N-i2-hvdroxv-3.4-dichlQronhenvll.N'-r4.methoxvnhcnvn urra 

N-f2-hydroxy-3,4-dichIorophenyll-N'-(4-raethoxyphenyl| urea was prepared Irom 2- 
5 amino-5,6-dichlorophenol (8()mg, 0.50 mmol, example 82b) according lo the procedure in 
General Method B. The product was purified by precipiiaiion from methylene chloride/ 
hcxanc(lequiv./2(yequiv.) and filtering. (I20mg, 74%), 'h NMR (CD?0D): 5 7.89 (d. IH). 
7.35 (d, 2H), 6.99 (d, IH). 6.90 (dd, 2H). 3.80 (s, 3H). 

H) Example 122 

Prenaration of N>f2>hvdroxv>3.4-dichlorophenvn-N'-r3 -trinuoromethvlphenvll urea 

N-[2-hydroxy-3,4-dichlorophenyl]-N'-|3-lrifluoromeihylphenyl] urea was prepared 

from 2-amino>5,6-dichloropheno] (80mg, 0.50 mmoU example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
1 5 chloride/ hexane(lequivy20equiv.) and filtering. (13Umg, 71%). *H NMR (CD^OD): S 7.96 

(d, 2H). 7.60 (d. IH). 7.48 (t, IH). 7.30 (d, IH), 7.00 (d, IH). 

E^mvk 123 

Preparation of N-r2>hvdroxv>3.4-dichloronhenvn>N'- [2>phenvlphcnvll urea 
20 N-(2-hydroxy-3,4-dichlorophenyl)-N'-(2-phenylphenyl] urea was prepared from 2- 

am]no-S.6-dichlor6phcn6l (80mgr0,50 mmolrcxample 82b) according-io-lhe prix:edure.in 

General Method B. The product was purified by precipitation fn>m methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. (I lOmg, 59%), 'H NMR (CDiOD): 5 7.77 (d. IH). 
7.73 Id. IH), 7.53-7.14 (m. 8H). 6.95 (d, IH). 

Example 124 

Preparation of N-l 2~hvdroxv-3.4-dichlorophcnvi i-N -l2.3-dichi()rophcnvl i urea 

N-|2THydroxy-3.4-dichlorophcnyl|-N'-[2.3-dichlorophenyll urea was prepared from 
2-amino-5.6-dichlorophcnol (80mg, 0.50 mmoK example 82b) according lo the procedure in 
30 General Method B. The product was purified by precipitation from mcihylcnc chloride/ 

hcxanc{lequiv./2()equiv.) and filtering. (1 3()mg. 7 1^ ). *H NMR (CDiOD): S 8.06 (dd. IH>. 
7.91 id. IH). 7.25 (m. 2H). 7.00 (d. IH). 

Example 125 

3."^ Preparation of N^I2-hvdroxv-4-isonronvlnhenvl!-N'-l3-trifluoromcthvlphcnvll urea 
a>Preparation of 2-nitro-5-isopropylphenol 

3-isopropylphenol (3.(K)g. 22 mmol) was dissolved in methylene chloride(4()ml) 
followed by the addition of sodium nitrate (2.06i2. 24mmol). The addition o\ sulfuric acid 
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(25ml7 3M) is then made, followed by addition ol a cauJyiic amoum ot sodium niinic The 
mixture was allowed to sur. After 24 h, the reaction mixture is diluted with methylene chlondc 
and extracted with water. The organic layer is dried over MgS04 and llltercd. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4^ MeOH/ CH,Ch) gave 
5 the desired produci( 1 .09g. 27 %). 'h NMR (CD3COCD,): 5 7.95 (d. IH). 7.62 (d.lH). 7 1 1 
(d. IH). 2.95 (m, IH). 1.24 (d. 6H). 
b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-niu-o-5-isopropylphenol( Ig. 6.4 mmol) in mcihanol(5() mL) was 
added 10% Pd/C (100 mg). The mixiuie was Hushed widi ai^on. then hydrogen was bubbled 
10 through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. TTie mixture was filtered through celiie and the celitc was washed with 
methanol. The solvent was evaporated and chromatography of the rcsulUng solid on silica gel 
(5%MeOH/ CH2CI2) gave the desired product(775 mg. 93 9<). 'h NMR (CD,OD): 5 6.7N 
6.44 (m. 3H). 2.73 (m. IH). 1.20 (d, 6H). 
1 5 c) Preparation of N-(2-hydroxy-4-isopropylphenyl)-N'-|3-trifluoromcthylphenyl | urea 

N-r2-hydroxy-4-isopropylphenylJ-N -[3-irinuoiX)methylphenylJ urea was prepared 
from 2-araino-5-isopropylphenol (75mg. 0.50 mmol) according to the priKedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./2()equiv:) and filtering. (I4()mg. 83%). 'h NMR (CD,OD): S 7.91 (d. 2H). 
7.62 (d. IH). 7.47 (t. IH). 7.39 (d. IH). 6.75 (s. IH). 6.72 (d. IH). 2.80 (m. IH). I 21 (d 
6H). 



20 



25 



35 



Examntn t7f> 

PrenaraUon of N-l2-hvdroxv-3.nanhihvll.Nl- .f2_3-Hirhlnr.^p h ^PY ll lirfil 

N-|2-hydroxy-3-naphihylJ-N -I2.3 dichlorophenyl) urea was prepared from 3-am.n.. 
2-naphthol ( I6()mg. I .(M) mmol) according U) the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hc.xaneC lcquiv./2()cqiin 1 and 
filtering. (285mg. 82^^ ). 'h NMR (CD,OD): 5 8.4X (s. IH). K.H) (d. IH). 7.6X (d. IH.. 
7.57 (d. IH). 7.40-7.23 (m. 4H). 7.18 fd. I H). 

Example 127 

Prcparmipn ^1 N-|2-|f2.3-Dichloro^hipn-S.vnl.s..lrnnv)Mmmn |n^lcnvll.V^n■^,mmnnhm^ 
a)Prcparauonol|2-|(2.3-Dichloroihien-.>-yl)|.siilfonylaminoanilinc| 

The liilc compound was prepared according lo General Method C usinL' 2.3- 
dichloroihiophcnc-5-sulfonyl chloride (( I eq). The product was purilied by ll^sh 
chromatography on silica gel (ethyl aceiate/hexane 20/80-methylenc chloridermeihanol yo/im 
(1.25g. 39^). El-MSm/z321 (M-H) 
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b)Preparaiion of N-|2M(23-Dichloroihicn-5-yl))sulfonylamino|phcnyl|-N*-(2- 
brumophcnyDurea 

The lille compound was prepared from I2-I(2.3-dichloroihicn-5- 
yl)Isulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bromophcnyI)isocyanaic (768 mg, 3.9 
5 mmol) according to General Mcihod B. The product was puriricd by Hash chromaiography on 
silica gel (elhyl acciaieihexane 30/70) (272 mg. 13 %) EI-MS m/z 520 (M-H) 

Examnle 128 

Preparadonof N-r2-l(3.5-Bistrinuoromeihvlphcnvnsult'onvlaminoiphcnvll-N'-(2- 

10 t>rpmpphgpvntirga 

a) Preparai!0n of |2-(3,5-Bisu*illuoromeihylphenyl)suironylaniinoaniline| 

The uUe compound was prepared according to General Mcihod C using 3.5- 
(bistrifluoromethyDphenylsulfonyl chloride (K28 g, 4.1 mmol) and o-phenylenediaminc (441 
mg, 4. 1 mmol). The product was purified by flash chromaiography on silica gel (methylene 
15 chJoridcrmethanol 95/5) (61 1 mg. 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-[2*((3,5-BistrifIuoromethylphenyl)sulfonylamino|phenyl)-N'-(2> 
bromophenyDurea 

The lilJe compound was prepared from I2-(3.5-bisU'inuoromcihylphenyl) 
sulfonylaminoaniline (591 mg. 1.5 mmol) and 2-bromophcnylisocyanaic (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by Hash chromatography on silica 
~ geHeThyl acetate: hexanc 3()/7()) ( l() mg,-l 

ExflfPPlc 12V 

Preparation of N>12-l(2-Benzvr)sulfonvlaminol-(5-u-inuoromothvl)nhcnvll-N'-(2- 

25 bromophenvnurea 

a)Preparation of |(4-Bcnzylsulfonylamino)-(3 -nitro)-bcnzotrilluoridc| 

4-Amino-3-niiro-bcnzoirinuoridc (1.0 g. 4.85 mmoh was mixed in DMF and the 
reaction mixture was cooled lo if'C. Sodium hydride ( 175 mg. 7.2S mmo!) wa.s added lo the 
cold mixture and allowed to mix lor ten minutes ( a deep red color was noted). 

30 Toluencsulfonyl chloride (925 mg. 4.85 mmol) was added i rcaciiDii ci)liir chani:cd u> yellow) 
and the reaction was mixed lor sixteen hours at room icmpcratiirc. The reaction was quenched 
in NHjCl and extracted with ethyl acetate ihcxanc ( 1:1). The produci was puriliciJ by Oasli 
chromaiography on .silica gel ( ethyl acetaicihexane 30/70) (87K mg. 52 '?* ) EI-MS m//. 359 (M- 
H) . 

35 b)Preparaiion of l(4-Bcnzyl.sullonylamino)-(3-amino)-bcnzinrinuoride| 

|(4-BenzylsulfonyIamino)-f3-nitro)-benzotrinuoride (230 mg. 0 64 mmol) was mixed 
in methanol and poured into a Parr boulc. Palladium on carbon ( 1 5 msi ).was added under an 
argon stream. The reaction mixture was placed on a Parr shaker ( 55 psi. H^) lor several 
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hours. The rcaciion mixture was filicrcd through CeJitc lo give the liilc compimnd. (2 H) nv 
99% ) EI-MS m/z 329 (M-H) . 

OPrcparauon ol N-|2-((2-Bcn7.yl)suIlbnylamino|-(5-trinuommcihyl)phcnyl|-N'-(2- 
bromophcn yl )urea 

The uUc compound was prepared from l(4-benzylsulfonyIamino)-(3-amino)- 
benzoirinuoridc f2IO mg. 0.64 mmoDand 2-bromophcnyli.S(Kyanate H 26 mg. 0.64 mmol) 
according lo the procedure in General Meihod B. The product was purilled by flash 
chromatography on silica gel (ethyl acetatc:hcxanc 30/70) (70 mg, 21% ) EI-MS m/z 526 (M- 
H) 



Examnle no 

PrcnaratiPn^>IN-[2-f2-(3-Nitmnhenviysiilfnnvlammn) p henvll.N-.(7.t,romonhf^nvh..rPa 

a) Preparauon of |2-((3-Niirophenyl)sulfonylamino)anilincI 

The title compound was prepared according to General Meihod C using 3- 
niirobenzenesuUonyl chloride (I eq). The product was purified by Hash chromatogiphy on 
silica gel (methylene chloridermelhanol 96/4).(l.()7 g. 37 %) EI-MS m/z 294 (M+H)* 

b) PrcparaiionorN-(2-[(3-Niirophcnyl)suItonylaminoiphenyl]-N'-(2-bromophenyl)urca 

The title compound was prepared from I2-(3-nitrophenyl)sulfonylaminoaniJine| (590 
mg. 2.0 mmol) and 2-(bromophenyl)isocyanaie (398 mg. 2.0 mmol) according to the 
procedure in General Method B. The product was purified by Hash chromatography on silica 
gel (ethyl acetate:hexanc 30/70) (4CX) mg. 40%). EI-MS m//. 489 (M-H) 

Example HI 

Preparation <M N-f2-[2-(4-Phcnoxvnhonvllsiillonvl;miip o lnhenvll-Ni-.n-hromophf.nvl. ..p .;, 

a) Preparaii«)n ol |2-((4-Phcnoxyphenyl )suHbnylamini))anilinc| 

The title compound wa.s prepared according to General Method C using 4- 
phenoxyphcnylsultbnyl chloride (969 mg. 3.6 mmol) and o-phcnylcnediaminc (.^(X) mti. 2 77 
mmol). The reaction mixture wan partitioned between water (2(K) ml) and loluencrmcihylenc 
chloride ( 1 :3). The organic pha.sc collected and the methylene chloride evaporated leaving the 
toluene Hexanc added and the product precipataled irom .solution. (317 mg. 34 V, ) EI-MS 
m/z .^41 (M+HT 

b) Prcparaiion or .\-|2-((4-Phcm)xyphcnyl)suironylaniino|phcnyl|-N--(2-bromophenyl)urea 

The title compound was prepared irom |2-(4-phcn()xyphcnyr)sullonyl 
aminoanilinc (276 mg. 0.8 mm*)l) and 2-(bromophcnyl)i.socyanaie (161 mg. ().« mmol) 
according to the prtKcdurcd in General Method B. The pn)duci was purified by fiash 
chromatography on .silica gel (ethyl acetaterhexane .30/70) (240 mg. 55 %) EI-MS m/z 536 CM- 
H)' 
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Example \27 

Prcnaralion of N-f I2-( 1 S)- 1() CamnhorsulfonvlaminQlph cnvfl-N'-f 2-hmmQnhenvl^urea 
a)Prcparaii()n of 2-((!S)-l()-CamphorsulfonyIamino)aniline 
5 The litlc compound was prepared according to General Method C using (lS)(+)-!()- 

Camphorsulfonyl chloride f 1.16 g, 4.6 mmol) and o-phenylenediaminc (5(K) mg. 4.6 mmol). 
The reaction mixture was paniiioncd between water (200 ml) and tolucnermeihylcnc chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipitated from solution. (130 mg. 9%) EI-MS m/z 
10 323 (M+Hr 

h)Preparaiion of N-(|2-(IS)-l()-CamphorsuIfonylaminolphenyll-N'-(2-bromophenyl)urea 

The title compound was prepared from |2-(IS)-l()«camphorsulfonylamino)anihne (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg. 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
I S methylene chloriderhexane. (2(X) mg. 95 %). EI-MS m/z 5 1 8 (M-HV 

E^amplg 133 

Preparation of N-ff2-(IR)- 10-Camphorsulfonvla minolphenvn>N'-(2-hromophcnvnurea 

a) Prcparaiion of 2-((lR)-10-Camphorsulfonylamino)aniline 

20 The title compound was prepared according to General Method C using ( I R)(-)- lO- 
camphorsulfonyl chTondc ( 1716 g. 4.6 mmol) and o-phenylenediaminc {-5(X) mg. 4.6 mmol) 

The reaction mixture was partitioned between water (2(K) mL) and tolucnczmcihylenc 
chloridet 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the u>lucnc Hcxanc was added and ihc product prccipiuited from solution (563 mg. 38*^ ) 

25 EI-MS m//, 323 (M+H)' 

b) Prcparaiion of N-||2-( I R)- H)-Camphi)rsuIfonylaminolphenyll-N -(2-hromophcnyl)urca 

The title compound was prepared from | l-(IR)- KNcamphor.sulfonvlaminoanilincI (.563 
mg. 1.75 mmol) and 2-(bromophenyr)isocyanaic (346 mg. 1.75 mmol) according to the 
procedure in General Method B. The product was purified by Hash chromatography on silica 
30 gel (ethyl acctatcrhexane 3t)/7<)) (263 mg, 29 9f) EI-MS m/z 518 (M-H) 

Example 134 

Prcparaiion ol N-I2-1 2'(2-Niiro-(4-irinuoromcihvl)phcnvl)suironvhmiinolphenvl-.\'-(2- 
hromophcnvhurea 

.V"^ a)Prcparation of |2-|(2-Nitroi-(4-irinuoromethyl)phenyl|,sulfonylamino|aniline 

The title compound was prepared according to General Method C using 2-niiro-4- 
(irinuoromcihynbcnzenesulfonyl chloride (1 eq). The product was purified by flash 
chromatography on silica gel \ methylene chloridcimcihanol 96/4) (875 mg. 25 9f ) EI-MS 
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m/z 362 (M+H)' 

b).Prcparaiion of N-|2-12-(2-Niiro-(4-irinuoromethyI)phcnyl)sullonylamin()|phenyl-N'-(2- 
bromophcnyDurca 

The title compound was prepared from l2-f(2-nitro)-(4-trifluoromcihyl) 
5 phenyl Isulfonylaminolaniline (740 mg, 2. 1 mmol) and 2-(bromophcnyl)isocyanate (406 mg. 
2, 1 mmol) according to General Method B. The product was purified by Hash 
chromatography on silica gel (ethyl acetate rhcxane 30/70). The product was further purified bv 
rccr>'sta]iization in ethyl acciateihexane. (320 mg, 28 %) EI-MS m/z 557 (M-H)" 

Example 135 

10 Preparation of N-(2-hvdroxV'4-azidophenvl)'N -r2>iodophenvnurea 
a)Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea 

* To a solution of N-(2-hydroxy-4-niurophenyl)-N*-(2-iodophenyl)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled to room temperature. The reaction mixture was 

15 basified to pH 8 with aq. NaHCO, then extracted with ethyl acetate (3x). The organic exu-acLs 
were combined, dried over MgSO^, filtered and concentrated under reduced pressure to give 
product (180 mg, 89%). EI-MS m/z 370 (M+H)* 
MPreparaiion of N-(2-hydroxy-4-azidophenyl)-N'-(2-iodophenyl)urea 

The N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea(77 mg. 0.21 mmol) was 

20 added to HCVHoO (0.2 1 mL/0.42 mL). and cooled to (fC. Sodium nitrate (14.5 mg. 0.2 1 
mmol) was added to the reaction mixture. The reaction mixture was stirred at (fC for 30 
minutes. Sodium azidc ( 14 mg» 0.2 I mmol) was added lo reaction mixture and ii was warmed 

10 room temperature. The reaction mixture was stirred ai room temperature for 18 hours. Then 

11 was extracted with three times by ethyl acetate. The organic extracts were combined, dried 

2. > over MgS04. filtered and concentrated under reduced pressure and chromatography of the 

rc.';u]iing solid on silica gel (hexane : ethyl acetate: 5: 1 ) gave product (20 mg. 24'^ ). EI-MS m// 
3^M(M-hH)-. 

Example 1.^6 

3u Prcnaraiion of N-(2-hvdroxv-3-azidophenvl)-N'-(2-bromophenvnurea 

ai Preparation of N-f2-hydroxy-3-aminophenyr)-N*-(2-bromophcnyl)urca 

To a solution of N-(2-hydroxy-3-niirophenyn-K*-(2-bromophenyl)urca (300 mg. 
mmol) in ethanol (20 mL). Tin chloride (958 mg. 4,25 mmol) was added. The reaciion mixunv 
was siirrcd ai rcllux lor 16 hours then cooled lo room icmperaiurc. The rcaciion mixture wa.s 

3. > bcJLsiricd to pH 8 with aq. NaHCOr, then extracted with cihyl acetate (3x). The organic extracts 

were combined, dried over MgSOa. filtered and concentrated under reduced pressure lo give 
product (274 mg. 99'7r). EI-MS m/z 323 (M+H)'. 
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b) Preparation of N(2-hydroxy-3-azidophcnyl)-N -(2-bromophcnyI)urca 

The N-(2-hydroxy-3-aminophenyl)-N--(2-bromophenyl)urea(274 mj:. 0.85 mniDl) was 
added lo HCI/HjO (0.8.5 mUl .7 mL). cooled to CC. Sodium niiralc (58.6 nig. 0.85 mmol) 
was added lo ihe reacuon mixture. The reaction mixture was stirred at ()"C for 30 minutes. 
Sodium azidc (55 mg. 0.85 mmol) was added to reaction mixture and it wa.s warmed to room 
icmpcrature. The reaction mixture was stirred at room temperature lor 18 hours then ii was 
extracted with three times with ethyl acetate. The organic exu-acis were combined, dried over 
MgS04. filtered and concentrated under reduced pressure and chromatography ol Uic resulting 
solid on silica gel (hexane : ethyl acetate: 5: 1 ) gave product (210 mg. 7 1 ^r). EI-MS m/z .349 
(M+H)-. 

Examnlp. 137 

PreParaUOn of N-r2-hvdroxv.3-cvannphf.nvtl-N-r7-mP thoxvphpnvl1 urr^ 

N-|2-hydroxy-.3-cyanophenylI-N-(2-methoxyphenyl| urea was prepared Ironi 2- 
amino-6-cyanophenol (134mg. 1. 00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxane(lequiv720equiv.) 
and filtering. (230 mg. 81%). 'H NMR (CD,0D): 6 8.06 (d. IH). 7.79 (d. IH), 7.49-7.35 
(m, 2H). 7.05-6.87 (m, 3H). 3.95 (s. 3H). 

Example 138 

Preparation of N-1 2-hvdrnxv-3-cvan7Whenvir-N~-l 3.rri nb6romeih'vlnhcnvn 

N-I2-hydroxy-.3-cyanophenyll-N -(3-uinuoromethylphcnyl| urea was prepared from 
2-amino-6-cyanophcnol ( 134mg. 1.00 mmol. example 83a) according lo the procedure in 
General Method B. The product was purified by precipitation from methylene chloride,' 
hcxane(lequiv./2()e4uiv.) and filtering. (280mg. 879f). 'H NMR (CD.OD): 5 X. M) (d. I Hi. 
7.96 (.s. IH). 7..54 (d. IH). 7.55-7.25 (m. .3H). 7.01 (t. IH). 

Example 139 

Preparation of N-l2-hvdroxv-3-cvanonhenvll-N"-l?. phenvlnhenvll nrr:. 

N-(2-hydroxy-.3-cyanophenylJ-N -(2-phenylphenyl| urea was prepared from :-amin.. 
6-cyanophcnol ( l.34mg. 1 (X) mmol. example 83a) according lo the procedure in General 
Method B. Tlic produci was purified by precipitation from methylene chloride/ 
hcxanc( lcquiv./20equiv.) and filtering. (27()mg, 82^?). 'h NMR (CD,OD): 6 7.X1 id. IHi 
7.75 (d. IH). 7..56-7.15 tm. 9H). 6.91 (i. IH). 

Example 140 

Preparation of N-l2-hvdroxv-3-cvan onhenvll-N'-f2.3-dichlnrophcnvll urea 
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N-|2-hydroxy-3-cyanophenyl|-N'-|2.3 dichlorophcnyM urea w iis prepared imm 2- 
afnino-6-cyanophcnoI {I34nig, l.(K) mmol, example 83a) accordin*! m ihe procedure in 
General Mclhod B. The product was purillcd by prccipiiaiion Irom meihylcnc chloride/ 
hcxane(lequiv./20equiv.) and filtering. (3(HJmg. 937r). *H NMR (CD.OD): 5 X. 1 1 (d. IH) 
8.01 (d, IH), 7.33-7.25 (m, 3H), 7,00 (t, IH). 

Exaimpic 14 1 

Prenaraiion of N-f2-hvdroxv>4-i5;oprn pvlnhenvn>N'-r2.3-dichl(>ronhcnv]l urea N-(2. 
hydroxy-4-isopropylphenyl)-N -f2,3-dichlorophenyl) urea was prepared Irom 2-aniino.5- 
isopropylphenoi ( 1 50 mg, 1 .00 mmoK example 128a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering (285mg, 84%). 'H NMR (CDiOD): 5 8.05 (d. 2H). 
7.77 (s, IH). 7.26 (m, 2H), 6.88 (m. 2H). 2.82 (ra, IH), 1.25 (d. 6H). 

Exflmpjg 142 

PrgParaUon of N-f2-hvdroxv-4-isonronvlnhenvll>N'-f 2 -chloro-5-trinuoromp!hviphcnvn ure;i 

N-f2-hydroxy-4-isopropylphenyll-N*.f2-chloro-5-lrinuoromcihylphenyJ| urea was 
prepared from 2-amino-5-isopropylphenol (I50mg, 1.00 mmol. example 128a) according lo 
the procedure in General Method B. The product was purified by precipitation Irom mcthylen 
chloride/ hexane(lequiv./2()equiv.) and filtering. {275mg. H29r). *H NMR (CDiOD): 5 H.5i) 
(s. IH). 7.70 (s. IH). 7.51 (d, IH). 7.22 (d. IH). 6.70 (m. 2H). 6.62 (dd, IH). 2.76 (m. 
(IH). 1. 16 (d. 6H). 

Example 143 

Prcnaration of N-l2-hvdroxv-3-phen vlnhcnvn-N'-l2.3-dichloronhenvli nren 

a) Prcparaiion of 2-niiro-6-phcnylphcnoI 

2-phenylphcnol f3.(K)g. I7.6mmor) wa.s dissolved in meihylcne chloridc(4()ml i 
followed by the addition of sodium nitrate ( l.65g. !^).4mmnh The addition of sulfuric ;iluI 
(25ml/ 3M) was ihcn made, followed by addition ol a caialyuc annnini ol .sodium niiriio Th.- 
mixture was allowed to stir. After 24 hrs, the reaction mixiuro was diluted wiih mcihylciv 
chloride and cxuacicd with water. The organic layer was dried over MgSOa and filtered The 
solveni was evaporated and chromatography of the resulting .solid on silica gel (4'.^ MeOH/ 
CH2CI2) gave ihc desired producU^tM) mg. 24 9rl NMR (CD3COCD:): 5 S.I9 (d.lll). 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (t. IH), 7.22 il. IHr 

b) Prcparaiion of 2-amino-6-phcnylphenol 

To a solution of 2-nitro-6-phenylphenol(9(K) mg. 4.2mm()l ) in mcLhanolf50ml) wa.s 
added 10^^ Pd/C (l(K) mg). The mixture was Hushed wiih argon, ihen hydrogen was bubbled 
through the solution for 10 min. and a hydrogen amiosphcre was maintained ai balloon 
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pressure ovemighi. The mixture was fikcrcd ihrough celiic and the ccliie was washed with 
meihanoL The solvent was cvaporaicd and chromatography ol the resulting solid on silica gel 
(5%MeOH/ CH2C12) gave the desired produci(7(H) mg. 90 ). 'H NMR (CD^OD): 6 7.55- 
7.27 (m, 5H), 6.77-6.61 (m, 3H) 
5 c)Prcparauon of N-[2-hydroxy-3-phcnylphcnyl|-N'-I23-dichlorophenylJ urea 

N-(2-hydroxy-3-phenylphenyl|-N'-I2.3-dichlorophcnyll urea was prepared Irom 2- 
amino-6-phenylphenol (92.5mg, 0.50 mmol) according lo ihc procedure in Genera] Method B. 
The product was purified by precipitation Irom methylene chloride/ hexane(lequiv./20equiv.) 
and filtering. {I50mg.81^ ). 'h NMR (CD:,OD): 5 8.06 (d. IHU.65 (d, IH). 7.54 (d. 

10 2H),7.40 (i. 2H), 7.32 (d, IH) 7.22 {m, 2H), 7.04-6.88 

Preparation of N-[2-hydroxy-3-phenylphenyl)-N-|2.3-dichlorophenyll urea 
b)N-[2-hydroxy-3-phenylphenyl|-N -(23-dichlorophenylJ urea was prepared from 2- amino- 
6-phenylphenol (92.5rag, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( lequiv./20equiv.) and 

15 filtering. (150 mg, 81%). NMR (CDiOD): 5 8.06 (d. IH).7.65 (d. IH). 7.54 (d, 
2H)J.40 (t, 2H), 7.32 (d, IH) 7.22 (m. 2H), 7.04-6.88 (m. 2H). 

Example 144 

Preparation of N-r2-hvdroxv-5-nitrophcnvn -N'-r2-methc)xvnhenvll utc-a 

N-|2-hydroxy-5-nitrophenyl|-N'-|2-meihoxyphenyl) urea was prepared from 2-amino- 

4-niirophenoi (154 mg, I.Wnimol) according to the pr(x:ediirc in General Method B. The 

product was purified by precipitation from methylene chloride/ hcxane( lcquiv./20equiv.) and 
filtering. (270 mg. 899? ). *H NMR (CD,OD): 5 9. 10 (.s. IH).X.IO(d. IH). 7.85(d. IH). 
7.08-6.88 (m. 4H). 3.96 (s. 3H). 

Example |4.s 

PrcnanUion of N-f2-hvdroxv-5-niirophcnvn>N'-f 3-irinuoromcthvlphenvll urea 

N-|2-hydroxY-5-nitrophenyl|-N'-|3-trinuoromcihylphenyl! urea was prepared Irom 2- 
amino-4-nitropheno] (154 mg. 1.00 mmol) accordmg to the procedure in General Method B. 
The product was purified by prccipiiaiion from methylene chloride/ hexane( lequiv./20equiv.) 
and fiUcnng. (290 mg, 85^a ). 'H NMR (CD.OD): 8 9.12 (s. IH). 7.89 (d. IH). 7.68 (d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 7.00 (d. IH). 

Example 146 

35 Prenaraiion of N-l2-hvdroxv-5-nitrophenvll-N'.|2-nhenvlnhenvn urea 

N-|2-hydroxy-5-nitrophenyl|-N'-|2-phenylphenyl| urea was prepared from 2-amino-4- 
niirophenol ( 154 mg. 1.00 mmol) accordinc lo the procedure in General Method B. The 
product was purified by precipiiaiion from methylene chloride/ hexane( lcquiv./20equiv.j and 
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niiering. (285 mg. 81'^). 'h NMR (CD,0D): 5 8.09 (s. IH). 7.86 (d. IH). 7 S8-7 20 (m 
9H). 6.9.5 (d, IH). 

Example. M7 

Preparation ol N-[2-hvftroxv-.5-niironhfinvn-N-.f? ^■rti^ h inmphr.nwi] , ,^^3 

N-|2-hydroxy-.'>-niirophcnyIl-N--(2.3-dichlorophenyI) urea wa.s prepared from ^- 
amino-4-nilrophenol ( 1 54 mg. I .(K) mmol) according to the procedure in General Method B 
The pmduci wa.s purified by precipiiaiion from methylene chloride/ hexanef lequiv/20equiv ) 
andlllicring. (290 mg. 85%). 'H NMR (CD,OD): 5 9. 1 l(s. IH). 8.17 (d. IH), 7.89 (d 
IH>. 7.M (m. 2H). 6.95 (d. IH). 

Examnip 148 

Prgparation of N-f2-hY(irf7?;Y-5-eihYl,snlfonvlnhenvn.N-.r^ ^-^f r hinrnphenvi f ^ f^fa 

N-f2-hydroxy-5-ethyl.sulionylphenyl|-N -(2..VdichlorophenylJ urea wa.s prepared from 
2-amino-4-(cihylsulfonyl)phenol (185 mg. 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lequiv:/20cquiv.) and filtering. (310 mg. M%). 'h NMR (CD,OD); 5 8.65 (s. IH). 
8.18 (d. IH). 7.45 (d. IH). 7.26 (m. 2H). 7.(X) (d. IH). 3.33 (q, 2H). 1.24 (t. 3H). 

The following compound.*: of Formula (I) may be prepared in accordance with the examples 
and .schemes a.s described above: 

Example 149 : N-|2-(2-Amino-(4-irinuoromethyl) phenyl) .sulfonylammo) phenyl)- N -(2- 
bromophenyDurca EI-MS m/z 527 (M-H). 

Example LSO : N-|2-tamino.sulfonyl phenyl) .Vamino phenyl) N"-(2-bromo phenyl. urcaEl-MS 
m/y. 426 (M+H)-. 

The foDowini; compound.s of Formula (I) ma>- be prepared in accordance with the 
examples and .schemes a.s described above, or may al.so he purcha.scd commcrciallv fri)m well 
rec»>gni/cd .sources. For iasiancc. from Aldrich Chemical Company: 
N-(2-Hvdroxy-4-nitrophcnyl)-N'-phenylurca 

For iasiancc. from ihc Alfred Badcr Collection of Aldrich Chemical: 
l-(2-Carboxyphcnyi)-.^-(.^-niior()phcnynurea 
l(2-Ciirb»)xyphenyl)-.^-(.^-chlorophenyl mrea 

Available from Gallard Schlesmgcr Company and/or ihc Sigma Aldrich Lihrars' of Rare 
Compound.s: 
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l-f2-CarboxyphenyI)-3-(4-chIorophenyl)urca 

1- (p-Anisyl)-3-(2-carb()xyphcnyl)urea 
Available from Gallard Schlisingcr Company : 

2- {3.4-Dichlorophenylcarbonyldiimino)-5-irinuoromcihylbenzoic acid 
2-(4-ChlorophenyIcarbonyIdiirnino)-5-lrinuoromeihylbenzoic acid 
N-Phenyl-N'-(2-carboxyphcnyl)urea 

From Maybridge Chemical Company, Cambridge England: 
I . I •-(4-Melhyl-2-phenylene)bis(3-iolyl)]ihiourea 
N-(5-Chloro-2-hydroxy-4-niirophenyl)-N'-phenylurea 

The following compounds of Formula (I) may be prepared in accordance wiih the examples 
and schemes as described above, or as indicated by their respective citations in Chemical 
Abstracis: 

l-(m-Anisyl)-3-(2-carboxyphneyl)urea; 
I -(o- Anisy l)-3-{2-carboxyphenyl)urea ; 
l-(2-Carboxyphenyl)-3-(3.4-dichlorophenyl)urea: 
l-(2-Carboxypheny!)-3-(2,4-dichlorophenyl)urea; 

METHOD OF TREATMENT 

- - - Thc compounds of Formula (I), (laX (11) and (III). ^ 

ihcrcol can be used in ihc manufaciure of a medicament for the prophylactic or therapeutic 
ucaimcni of any disease stale in a human, or other mammal, which is exacerbated or caused by 
excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but not 
limited to monocytes and/or macrophages, or other chemokines which bind to the IL-8 a or (i 
receptor, also rclerrcd to as the type 1 or lypc 11 receptor. 

For purposes herein, the compounds of Formula (I), (la). (lb). (Ic). (II) and (III) all 
have the same dosages, and dosage formulations as that of Formula (I> arc u.scd 
interchangeably. 

Accordingly, the present invention provides a method of u-eating a chcmokine mediated 
di.sca.sc. wherein the chcmokine is one which binds to an IL-K a or P receptor and which 
method comprises administering an effective iimount of a compound of Formula (I) or a 
pliamlaccuiicaliy acccpiabic .salt thereof. In particular, the chemokines ar.s IL-K. GROa. 
GROP. GROy or NAP-2. 

The compounds of Formula (1) are administered in an amouni sufficient to inhibit 
cytokine function, in particular lL-8,GROa. GROp. GROy or NAP-2 . such thai they are 
biologically regulated down to normal levels of physiological function, or in some ca.se to 
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subnormal levels, so as lo amelioraie the disease siaic. Abnonnal levels of IL-8. GROa. 
GROp, GROy or NAP-2 for insuncc in the coniexi of the prcscni invcniion. consiitutc: (i) 
levels of free IL-8 greater than or equal to I picogram per mL: (ii) any cell assoaaied IL-X. 
GROa. GROp. GROy or NAP-2 above normal physiological levels: or (iii)ihe presence ol' IL- 
8, GROa. GROp. GROy or NAP-2 above bajjal levels in cells or tissues in which IL-8, 
GROa, GROp. GROy or NAP-2reispecii vely, is produced. 

There are many disea.se states in which excessive or unregulated IL-8 production is 
implicated in exacerbaung and/or causing the disease. Chemokine mediated diseases include 
psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary disea-se. aduH 
respiratory distress syndrome, inflammatory bowel disease. Crohn's disease, ulcerative colitis, 
stroke, septic shock, endoloxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections, malana. resUnosis. angiogencsis or undcsired 
hematopoietic stem cells release. 

The.se diseases are primarily characterized by massive neuu-ophil infiltration. T-ccll 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa. GROp. 
GROy or NAP-2 production which is responsible for the chemoiaxis of neutrophils into the 
inflammatory site or the directional growth of endothelial cells. In contrast to other 
inflammatory cytokines (IL- 1 . TNF. and IL-6). IL-8. GROa. GROp. GROy or NAP-3 ha.s 
the unique property of promoting neuu-ophil chcmotaxis. enzyme relea.se including but noi 
limited to cla.sia.se relca.sc as well as .superoxide production and activation. The a-chcmi)kinv.s 
but particularly. GROa. GROp. GROy or NAP-2. working through the IL-8 type I or II 
receptor can pmmotc the neovascularization of tumors by promoting the directional gn»wih oi 
endothelial cells. Therefore, the inhibition of IL-8 induced chcmotaxis or activation would lead 
to a direct reduction in the neutrophil infiltration. 

The compounds of Fomiula (I) arc aamini.stcred in an amount sufficient to inhibit IL->>. 
binding to the IL-8 alpha or beta receptors, from binding to the.se receptors, such as cvidoncLiI 
by a reduction in neutrophil chcmotaxis and activation. The di.scovcr>' that the ct)mpound.s t.i 
Formula (1) arc inhibitors of IL-8 binding is ba.scd upon the effects of the compounds of 
Formulas (I) in the in vino receptor binding a.s.says which arc described herein. The 
compounds of Formula (I) have been shown to be dual inhibitors of both recombinant type I 
and type II IL-X receptors. Preferably the compounds are inhibitors of only one recepu)r. 
preferably Type II. 
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As used herein, the term "IL-8 mediated disease or disease stale" refers lo any and all 
disease siales in which IL-8. GROa. GROp, GROyor NAP-2 plays a role, cither hy 
production of IL-8, GROa, GROp. GROyor NAP-2 themselves, or hy IL-8. GROa, GROp, 
GROyor NAP-2 causmg another monokine to be released, such as but not limited to IL L IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and who.sc 
production or action, is exacerbated or .secreted m response to IL-8. would therefore he 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disea.sc stale" refers to anv 
10 and all disease states in which a chemokine which binds to an lL-8 a or P receptor plays a role, 
such as but not limited to IL-8, GRO-a, GRO-p. GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by production of IL-8 iiself. or by IL-8 causing: 
another monokine to be released, such as but not limited to IL- 1 , lL-6 or TNF. A disease state 
in which, for instance, IL- 1 is a major component, and whose production or action, is 
15 exacerbated or secreted in response to IL-8, would therefore be considered a di5ea.sc .stated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide that alfccLs the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 infiammatoo' or hematopoietic response. A cytokine includes, but is not limited to. monokines 

and lymphokinesrregardless of which eelLs produce-them.- For-instance..a.monokinc_i.s 

generally referred to as being produced and secreted by a mononuclear cell, .such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocyics. buno 

25 marrow stromal cells, epideral keraiinocyies and B-lymphocyies. Lymphokincs are iiencrally 
referred to as being produced by lymph(x:yte cells. Examples of cytokines include, but arc nm 
limited to, Interleukin-1 (IL-1). lnierleukin-6 (IL-6), Interlcukin-8 (lL-8). Tumor Necn>.sis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta fTNF-tt). 

30 As u.sed herein, the term "chemokine" refers to any .secreted polypeptide thai al lccis the 

functions of cells and is a molecule which modulates interactions beiwecn cells in ihc immune, 
inllammaiorx' or hematopoietic respon.se. similar to the term "cytokine" above. A chemokine is 
primarily secreted through cell tran.smembranes and caases chemotaxis and activation oi 
specific white blood cells and leukiKVies. neutrophils, monocytes, macrophages. T-cclls. B- 

35 cells, cndoihcliai cells and smooth muscle cells. Examples of chcmokincs include, hui iirc nui 
limited to. IL-S. GRO-a, GRO-p. GRO-y. NAP-2. IP- 10. MlP-la. MIP p. PF4. and .MCP 
1. 2. and 3. 
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In order lo use a compound of Formula (I) or a pharmacculicaJly accepiabJe sail ihcrcoJ 
in ihcrapy, il will normally be lormulalcd inlo a pharmaccuiical composition in accordance wiih 
standard phamnaceutical practice. This invention, thcrelorc, also relates to a pharmaceutical 
composition comprising an effective, non-toxic amount of a compound of Formula (I) and a 
pharmaceuticaliy acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceuticaliy acceptable salLs thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any of 
the routes conventionally used for drug administration, for instance, orally, topically. 
parenieraJly or by inhalation. The compounds of Formula (1) may be administered in 
conventional dosage forms prepared by combining a compound of Formula iI) with standard 
pharmaceutical carriers according to conventional pnxredures. The compounds of Formula (1) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, granulating and 
compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceuticaliy acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The camer(s) must be "accepuiblc" in the 
sense of being compatible with the other ingredients of the formulation and not deleterious to 
the recipient thereof. 

The pharmaceutical carrier employed may be. fi>r example, cither a .<;olid or liquid. 
Exemplary of solid carriers are lactose, terra alba, sucro.se. talc, gelatin, agar, pectin, acacia, 
magnesium stearate. stearic acid and the like. Excmplarx: of liquid carriers arc symp. pcanui 
oil. olive oil, water and the like. Similarly, the carrier or diluent may mciudc umc delay 
material well known to the an. such as glyceryl mono-.sicaraio i>r glycer>'l disicaraic ali>ne i)r 
with a wax. 

A wide variety of pharmaceutical forms can he employed. Thus, if a solid earner i.s 
used, the preparation can be tableted, placed in a hard gelaiin capsule in powder or pellet form 
or in the form of a trtKhe or lo/cngc. The amount of s^lid carrier will var>' widely bui 
preferably will be from about 25mi:. lo about When a liquid canicr is used, ihc preparation 
will be in the form of a syrup, emulsion, soli gelaiin capsule, .sterile inieciahlo liquid such as an 
ampule or nonaqueous liquid suspension. 

Compounds of Formula (1) may be admini.stered topically, that is by non-systemic 
administration. This includes the application of a compound of Formula (1) exiemallv to the 
epidermis or the buccal cavity and the mstillation of such a compound into ilie ear. eye and 
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nose, such thai ihc compound docs noi significantly cnicr ihc blood sircam. In conirasi. 
sysicmic adminisu-aiion rclcrs lo oral, iniravcnous. inu^dpcriloneal and intramuscular 
administration. 

Formulations suiiablc ibr U)pical administration include liquid or scmi-Iiquid 
preparations suitable lor pencuation through the skin to the site of inllammaiion such as 
liniments, lotions, creams, ointments or pasies. and drops suitable for administration to the 
eye. car or nose. The active ingredient may comprise, for topical adminisuration, from OXK)\^ 
lo 10% w/w, for instance from \9r lo 2% by weight of the Formulation. It may however 
comprise as much as \i)9, w/w but preferably will comprise less than 59r w/w, more 
preferably from 0.1% to \% w/w of the Formulation. 

Lotions according to the present invention include those suitable for apphcation to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
bactericide and may be prepared by methods similar lo those for the preparation of drops. 
Lotions or liniments for application to the skin may also include an agent lo hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. 

Creams, ointmenLs or pastes according u> the present invention are semi-solid 
formulations of the active ingredient for exiemal application. They may be made.by mixing the 
active ingredient in fmcly-di vidcd or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous iluid. with ihc aid oi suiiablc machinery, wiih a greasy or non-greasy 
base. The base may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol, 
bee.wax, a meiallic soap: a mucilage: an oil of natural origin such as almond, corn, arachi.*;. 
castor or olive oil; wool fai or iis derivatives or a fauy acid such as sieric or oleic acid together 
with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate any 
.suitable surface active agcni such as an anii>nic. cationic or non-ionic surfaciani such as a 
sorbiian esier or a polyoxyeihylcnc derivative ihcrcof Suspending agents such as natural 
cums. ccllulo.sc derivatives or inorganic materials such as silicaceou.s .silicas, and other 
ingredients such as ianoitn. may aLso be included. 

Drops according to the present invention m;iy compri.se sterile aqueous or oily .solutions 
or suspensions and may be prepared by di.s.solving the active ingredient in a suitable aqueous 
.solution of a bactericidal luid/or fungicidal agent and/or any other suitable preser\'ative. and 
preferably including a surface active agent. The resulting solution may then be clarilled by 
liliraiion. u^ansferred to a .suitable container which is then sealed and sterilized by auioclaving 
or maintaining ai 98- l(X)^C. lor half an hour. Alternatively, the solutum may be sterilized by 
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filiraiion and iranslenrcd io the container by an aseptic lechnique. Examples ol* bactericidal and 
iunyicidal agents suitable for inclusion in the drops are phcnyJmcrcuric nitraie or acetate 
(().(X)2%), bcnzalkonium chloride (0.01%) and chlorhexidinc acetate (0.01%). Suitable 
solvents lor the preparation of an oily solution include glycerol, diluted alcohol and propylene 
glycol. 

Compounds of formula (I) may be administered parenterally. that is by intravenous, 
inuramuscular, subcutaneous inu-anasal, intrarectal, inu-avaginal or inu-aperitoneaJ 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
generally preferred. Appropriate dosage forms for such adminisu*ation may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by intrana.sal and oral inhalation adminisu*ation. Appropriate dosage forms for such 
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

Fi>r all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.0 1 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 lo about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0. 1 mg to 150 mg, 
administered one lo four, preferably two or three times daily. The daily inhalaUon dosage 
regimen will preferably be from about 0.01 mg/kg to about I mg/kg per day. It will also be 
recognized by one ol skill in the art that the optimal quantity and spacing of individual dosages 
of a compound of Fomiijla (I) or a pharmaccuiically acceptable salt thereof will be determined 
by the nature and extent of the condition being treated, the form, route and site of 
adminisu-aiion. and the particular patient being treated, and that such optimums can be 
dciemimcd by conventional techniques. It will ahso be appreciated by one of skill in the art thai 
the optimal course of treatment, i.e., the number of do.ses of a compound of Formula (I ) or a 
pharmaceutically acceptable .salt thereof given per day Ibr a defined number of days, can be 
a.sccruiined by iho.so .skilled in the art using conventional course of treatment determination 
tests. 

The invcniioii will now be described by rclercncc to ihc followinL! biological examples 
which arc merely illustrative and are not to be construed a.s a limitation of the .scope of the 
present invention. 



BIQLOGirA L EXAMPLES 

The IL-S. ijnd Gro-a chemokme mhibitiorv- effects of compounds of the present 
invention were detemiined by the following in virm assay: 
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Receptor Binding Assays: 

I ' 25i| iL-8 (human recombinant) was obtained from Amcrsham Corp Arlington 
Heights, IL. with specific activity 2(XX) Ci/mmol. Gro-a was obtained from NEN- New- 
England Nuclear. All other chemicals were of analytical grade. High levels of recombinant 
human IL-8 type a and 3 receptors were individually expressed in Chmcse hamster ovary cell., 
as described previously (Holmes, et al.. Science, 1991, 253, 1278). The Chinese ham.sier 
ovary membranes were homogenized according lo a previously described protocol (Haour 
oLJBiol Chem., 249 pp 2195-2205 (1974)). Except that the homogenizaiion buffer was 
changed to lOmM Tris-HCL, ImM MgS()4. ().5mM EDTA (eihylene-diamineieira-acetic acid) 
ImMPMSF (a-ioluenesulphonyl fluoride), 0.5 mg/L Leupeptin. pH 7.5. Membrane proiem 
concentiation was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. AU assays were performed >n a 96-well micro plate format. Each reaction mixture 
container! 125„l-8 (0.25 nM) or >25, Oro-aand 0.5 ng/mL of IL-8Ra or 1.0 jxg/mL of IL- 
8RP membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HC! buffers. pH 8.0 containing 
i .2 mM MgS04. 0. 1 mM EDTA. 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concentration ofbeiweenO.OinM and 100 uM. Hie assay was initiated by addition of 125,. 
IL-8. After I hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with I % polyethylenimine/O.5% BS A and washed 
3 limes with 25 mM NaCI. 10 mM TrisHCl. I mM MgS04, 0.5 mM EDTA. 0.03 CHAPS. 
- pH-7.4. -The-filter-was then dried and-counted on-the BeiapIate liquid scinUllaUon counter -The 
recombinant IL-8 Ra. or Type I, receptor is also referred lo herein as the non-pcrrai.ssivc 
receptor and the recombinant IL-8 R^. or Type II. receptor is referred to as the permissive 
receptor. 

All of the exemplified compounds of Formulas (I) to (III) noted herein in the Sviuhciic 
Chemisu-y Section, of Examples 1 \o 1 51) plus the additional purcha.sed comp.iunds 
demonstrated an ICso from about 45 to about <1 ng/mL in the pemii.s.sive models ibr IL-H 
receptor inhibition. All of these compounds were al.so found to be inhibiiors o( Gru-a bindin:: 
at about the .same level. The compound I -f2-Carboxyphenyl)-.^-t4-chloro-2- 
methylphenvDurca was found to be active at about 75 ^g/mL. 

The Ibllowing compounds, generally tested at levels of up to 45 pg/mL were found i.. 
ni)i demon.siraic levels of IL-8 receptor aniag.)nism within the criteria .set forth above at the 
dosage levels tested. These compounds are: 

l-(4-Chloro-alpha.alpha.aipha-trinuoro-3-iolyl)-3-|2-(4-chlorophcnyl)thio|-5- 
chlorophenyl urea 
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l-(6-ChIoro-aJpha»aIpha,alpha-lrifluoro-3-loIyI)-3-(2-(4-chlorophenoxy)-5- 
chlorophenyl ]urca 

I -(2-MercapiophenyI)-3-phenyl-2-thiourea 
l-(2-Hydroxyphenyl)-3-phenyl-2-lhiourea 
5 3,3'-(Carbonoihioyldiimino)bis[4-hydroxybenzoic acid] 
m,m'-{1 .3-ihioureylene)di(4-hydroxybenzoic acid) 
l-(2-Tolyl)-3-(3-chIoro-6-hydroxyphenyJ)-2-thiourea 
l-J(2-Hydroxy-4-aminophenyl)]-(3-phenyl)-urea 
N-(2-Carboxy-4-trinuromethyIphenyI)-N-(3-chlorophenyl)urea 
1 0 N-(2-CarboxyphenyI)-N -(2^-dichlorophenyl)uiea 

1- (2-CarboxyphenyI)-3-(2-Chloro-5-irifluoromeihyJphenyl')urea 

2- f2-[3-(4-Bromophenyl)ufBido]-4-trifluoromelhylphenoxy] benzoic acid; 
2-(2-(3-(4-ChJorophenyl)ureido]phenoxy]benozic acid 

2-[2-(3-(4-Chloro3-{trifluromelhyl)phenyl)ureido]phenoxyJbenozic acid 
15 N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-[2-Hydroxy-5-(methoxycarbonyl)phenylJ-N'-phenylurea 

N-[4-Carboxy-2-hydroxyphenyll-n'-phenylurea 

N-(2-Hydroxy-4-nitrophenyl)-N-(4-nilrophenyl)urea; 

l-(2-Carboxyphenyl)-3-(2,6-xylyl)urea 
20 l-(6-Carboxy-2.4-dichlorophenyl)-3-(2,4,6-irichlorophenyl)urea 

l-(2-Carboxyphenyl)-3-(2,5-dimethoxyphenyl)urea 

l-(2-CarboxyphenyI)-3-(2-inelhyIphenyI)urea 

l-I(2-HydroxyphenyI)-3-(2-methyl)-5-nilrophenyJJurea 

l-(2,5-DichIorophenyl)-3-(2-hydroxy-4-nitrophenyl)urea 
25 l-(2-CarboxyphenyI)-3-(4-chIoro-2-methyIphenyl)urea 
N-(2-phcnylsulfonylaminophenyI-N'-phenylurea 
N-(2-Hydroxy-4-mirophenyI)-N-(4-ethoxycarbonylphcnyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N*-(2-eihoxycarbonylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyI)-N-(3-ethoxycarbonylphenyl)urea 
30 N-(2-Hydroxy-4-niirophenyI)-N-(4-phenylphenyI)urea 
N-(2-Hydroxy-4-nitrophenyI)-N'-(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(4-propylphenyl)urea 
N-(4-TrinuromethyN2-(4-niirobenzenesulfonyl)amino]-N'-phcnylurca 
N-(3-Carboxyphenyl)-N'-2-hydroxy-4-nitrophenyJ)urea 
35 N-(4-Trinuromeihyl-2-{methylsulfonyl)amino]-N'-phenyIurca 
N-(2-Hydroxy-4-mirophenyI)-N'-f2-(isopropyJ)phenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2,6-dimethylphenyI)urea 
N-{2-Hydroxy-4-niirophenyl)-N'-(2-fluoro-5-niirophenyl)urea 
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N-(2-Hydroxy-4-niirophenyl)-N*-(2-chloro-5-lrinuromcihylphcnyJ mrca 
N-(2-Hy(Jr()xy-4-n!trophenyl)-N'-(2-mcthoxy-4-niU'()phcnyl)urca 
N-(2-Hydroxy-l-napthyl)-N*-(2-phenylphcnyl)urea 
N-(2-Hydroxy-5-ethylsulfonylphenyl)-N'-(2-bromophcnyl)urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphcnyI)urca 
N-(2-hydroxy-3-naphlhyl)-N*-(2-mcihoxyphenyl)urea 
N-(2-hydroxy-3-naphlhyI)-N*-(2-pheny!phenyl)urca 
N-(2-Hydroxy-3-naphlhyl)-N*-(4-meihoxyphenyI)urea 
N-(2-Hydroxy-3-naphthyl)-N*-(3-irinuoromeihylphenyl)urea 

10 N-(2-Hydroxy-3-naphlhyl)-N'-(4-phenylphenyl)urea / 
N-(2-(2-Carboxyphenylsulfonylamino)phenylJ-N'-(2-bromophcnyl)urca 
N-(2-Hydroxy-3-phenylphenyI)-N*-(2-meihoxyphenyl)urea 
N-(2-Hydroxy-3-phenyIphenyl)-N-(4-methoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyI)-N*-(3-trinouromeihylphenyl)urca 

15 N-(2-Hydroxy-3-phenylphenyI)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-phenylphenyI)-N*>(4-phenylphenyl)urea 
N-I2-I(2,5-Dichlorothien3-yl)sulfonylamino]phenyIl-N'-(2-bromophenyl)urca 
N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2,4 dimeihoxyphenyOurea 
N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2-chloro-5-lrinoromethylphcnyl)urea 

20 N-(2-Hydroxy-3-naphihyl)-N'-(2,4 dimethoxyphenyl)urca 

N-(2-Hydroxy-3-naphlhyl)-N--(2-chloro-5-lrinuoronieihylphenyl)urca . 

N-(2-Hydroxy-3 phcnylphcnyl)-N'-(2.4-dimclhoxyphcnyl)urca 

N-(2'Hydroxy-4-isopropylphcnyl)-N*-(2,4-dimcthoxyphcnyl)urca 

N-(2-Hydrc>xy-3-phcnylphenylVN'-(2-chloro-5-trinuoromcihy)phcnyhuiCii 

25 N-(2-Hydroxy-5-niirophenyI)-N'-{2.4-dimeihoxYphcnyl)urca 

N-(2-Hydroxy-5-nilrophenyl)-N*-(2-chloro-5-lrinuoromcihylphcnyl)urcii 
N-(2-Hydruxy-3-cyanophenyl)-N*-(4-mcihoxyphcnyl)urca 
N-{2-Hydroxy-3-cyanophcnyl)-N'-(4-phcnylphcnyl)urca 
N-(2-Hydroxy-3-cyanophenyl)-N*-(2.4 dimcthoxyphcnyl )urca 

30 N-(2-Hydroxy-3-cyanophenyl)-N*-(2-chloro-5-irinui>romcihy]phcnyl)urca 
N-f2-Hydroxy- 5-phenylphcnyl)-N'-(2-meihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phcnylphcnyl)-N'-(4-mcihoxyphenYl)urca 
N-(2-Hydroxy- 5-phcnyIphcnyl)-K*-(3-irinuoromcihyIphcnyl)urca 
N-f2-Hydn)xy- 5-phcny!phenyl)-N'-(2-phcnylphcnyl)urca 

35 N-(2-Hydroxy-5'pheny]phcnyr)-N'-(4-phcny)phcnyl)urca 

N-(2-Hydroxy-5-phcnylphenyl)-N*-(2.3-dichlorophcnyr)urca 

N-(2-Hydroxy-5-phcnylphcnyr)-N*-(2.4-dimeihoxyphcnyl)urca 

N-(2-Hydroxy-5-phcnylphenyr)-N'-(2-chIoro-5-irilluoromeihylphcnyl)urca 
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N-f2-Hydroxy-5-cihylsullonylphcnyI)-N'-(4-mciht)xyphenyl)urea 

N-(2-Hyd^()xy-5-elhyl.sulfonylphcnyl)-^f•-f3-lrinuo^imclhylphcnyl)urca 
N-(2-Hydroxy.5-eihyIsuironylphcnyl)-N-(2-phcnylphcnyl)urca 
N-(2-Hydroxy-5-eihylsullony)phenyl)-N'-(4-phenylphcnyl)urca 
N-f2-Hydroxy-5-ethylsullonylphenyI)-N'-(2.4-dimeihoxyphenyl)urea 

N-(2-Hydroxy-5-eihykullnnyJphcnyl)-N-(2-chior()-5-irinu<)romcthylphenyl)urea 
N-r2-Hydroxy-3.4-dichlon)phcnyl|-N--f2.4 dimeihoxyphcnyJI urea 

N-I2-Hydroxy-3,4-dichlorophcnylI-N'-f2-chInro-5-irinuoronicthylpheiiyl|urca 
N-r2-Hydroxy-3-naphlhyl |-N -(3-irinuoromethylphcnyl I urea 

Chcmota xis Assay : 

The in vitro inhibitory propenies of these compounds were determined in the 
neutrophil chemoiaxis assay as described in Current Protocols in Immunology, vol I. SuppI 
I. Unit 6.12.3., whose di.sclosurc is incorporated herein by reference in its entirety. 
Neutrophils where isolated from human blood a.s described in Current Protocols in 
Immunology Vol I. Suppl I Unit 7.23. 1, whose disclosure is incorporated herein by 
reterence in its enurcty. The chemoatiractants IL-«. GRO-a. GRO^p. GRO-yand NAP-2 
where placed in Uie bottom chamber of a 48 multiwell chamber (Neuro Probe. Cabin John 
MD) at a concentraii.)n between 0. 1 and 10() nM. The two chambers where separated by a 
Sum polycarbonate filter. When compounds of this invention were tested, ihev where mixed 
with the cells (O.(K)I - KMX) nM) ju.st pnor to the addition of ihc cells to the upper chamber 
Incubation was allowed to proceed for between about 45 and 9() min at about 17«'C in a 
humidified incubator with 5'7. CO2 At the end of the incubation period, the polvcarbtmatc 
membrane was removed and the top side wa.shcd. the membrane wasihcn .stained usmg the 
Diff Quick staining protocol (Baxter Products. McGaw Park. IL. USA). Cell which had 
chcmoiaxed to the chcmokinc were visually counted using a microscope. Generally, lour 
fields where counted for each .sample, these number where avcraced to i:ivc the averaoc 
number of cells which had migrated. Each .sample wa.s tested in triplicate and each comp.,un J 
repeated at least four times. To certain cells (posi.ive control cells) no compound wa.s added, 
these cclLs repre.sent the maximum chemoiactic respon.se the cells. In the ca.se where a 
negative control (unstimulated) wa.s de.sircd. no chcmokinc was added to the bottom chamber 
The difference between the positive control and the negative control represents the chemotactic 
activity of the cells. 



Elasuis.' Rplfase.Assav 

The compounds of this invention where tested for their ability 10 prevcni EIa.sta.sc 
release from human neutrophils. Neutrophils where i.solated from human blood as described in 
Current Protocols in Immunology Vol I. Suppl I Unit 7.2.-?. I. PM.Ns O.SK x !()'' cells 
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suspended in Ringers Solution (NaCI 1 18. KC! 4.56, NaHC03 25, KH2P04 1.03. Glucose 
1 1 . 1 . HEPES 5 niM, pH 7.4) where placed in each well of a 96 well plaic in a volume ol 50 
uL To ihis plalc was added ihe icsi compound ((MM) I - KXK) nM) in a volume of 50 ui, 
Cytochaiasin B in a volume of 50 ul (2()ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed lo warm (37 ^^C» 5% C02, 95% RH) for 5 min before IL-8, 

GROa. GROP. GROyor NAP-2 ai a final conceniraiion of 0.01 - KXM) nM was added. The 
rcaciion was allowed lo proceed for 45 min before ihe 96 well plate was cenuifuged (8(X) xg 5 
min) and MX) ul of the supemauinl removed. This suppematani was added to a second 96 well 
plaic followed by an artificial elasiasc substrate (MeOSuc-Ala-Ala-Pro-Val-AMC. Nova 
10 Biochem. La JoUa. CA) lo a final concentraiion of 6 ug/ml dissolved in phosphaie buffered 

saline. Immediately, ihe plate was placed in a fluorescent 96 well plaie reader (Cytofluor 2350. 
MiHipore. Bedford. MA) and daia collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 2M 4027 ( 1 979). The amount of Elasiase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 

15 

The above description fully disckxses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
skilled in the are can. using the preceding description, utilize the present invention to its fullest 
20 extent. Therefore the Examples herein are to he consumed as merely illu.strative and not a 

limliaiion of the scope of the presenlin vention in any way .-The embodimenLs of-thc- invention _ 
m which an exclusive property or privilege is claimed are defined as follows. 



V/O 9605151 



PCT/US96A)2260 



-99- 



I A mclhod ol treating a chemokinc mcdiaicd disea.sc siaic. wherein ihc chemokinc binds 
U) an IL-8 a or (J receptor in a mammal, which comprises administering to said mammal an 
elYectivc amount of a compound of the formula: 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 

R 1 is independently selected from hydrogen: halogen: niu-o: cyano: halosubstituied C | . | o 
alkyl; Ci^io alkyl: C2.10 alkenyl: Cmo alkoxy: halosubsiituted C|.|()alkoxy: azidc: 
S(0)iR4: hydroxy: hydroxy Ci.4alkyl: aryl: aryl C1.4 alkyl: aryloxy: aryl C1-4 aJkyloxy: 
heieroaryl: heieroarylalkyl: heterocyclic, heterocyclic C|-4alkyl: hcicroaryl C1.4 aJkyJoxy: 
aryl C2-IO alkenyl; heteroaryl C2- 1() alkenyl; heterocyclicCa- 10 alkenyl: NR4R5: C2. K) 
alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4R|o: S(0)3H: S(0)3R8: Cmo alkyl 
C(0)R II : C2. 10 alkenyl C(0)R ! | : C2- IQ alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 
0C(0) Ri I : NrR4C(0)R 1 1 : or two R 1 moieties together may form 0-{CH2)sO- or a .5 to 6 
mernbered unsaturated ring; 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value of I 10 3: 

R4 and R5 are independently hydrogen, optionally subsiiiuicd C1-4 alkyl, optionally 

substituted aryl, optionally substituted aryl C | .4alkyL optionally subsuiuicd hcicninryl. 
optionally substituted heteroaryl C | -4alkyl. heterocyclic, heterocyclic C 1.4 alkyl. nr R4 
and R5 together with the niuogen to which they arc attached lorm a 5 to 7 member nni: 
which may optionally comprise an additional heieroaioni selected Irom O/N/S: 

Y is independently selected from hydrogen: halogen: niiro: cyano: halosubsiiiuicd C\. m alk\ I: 
C 1 - 1 0 alkyl: C2- 1() alkenyl: C | _ 1 0 alkoxy: haJosubsiiiuicd C | . 1 o alkoxy: a/idc: S( ( ))iR4: 
hydroxy: hydroxyC) .4alkyl: aryl; aryl C 1.4 alkyl: aryloxy: arylC|.4 alkyloxy: hcicroao I: 
hcicroiirylalkyl: heteroar>'IC|.4 alkyloxy: heterocyclic. hcicrocyclicC|-4alkyl: ar\ I C'2- 10 
alkenyl: heteroaryl C2-|() alkenyl: heicrocyclicC2.M) alkenyl: NR4R5: C2.|() alkenyl 
C(0)NR4R.s: C(0)NR4R5: C(0)NR4R 10: S(0)3H: SrO)3Rx: Cmo alkyl C(0)R | | : 
C2. 10 alkenyl C(0)Ri i : C2- 10 alkenyl CfO)OR i i : C(0)Rn : C{0)0R|2: C)CK)) k| 1: 
NR4C(0)R 1 I : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 memhorcd 
unsaturated ring: 

n is an integer having a value of I to 3: 
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m is an integer having a value of I lo 3: 
RH is hydrogen or C 1.4 alkyi: 
RlOisCi-io alkyI C(0)2R8: 

Rl 1 is hydrogen, C 1-4 alky], optionally subsiiiuicd aryh optionally subsiilulcd aryl Ci-4alkyK 
5 opiionally subsutuied heicroaryl, optionally subsiituicd heieroaryl C | -4alkyl, optionally 

subsiituicd heierocyclic, or opiionally subsiiiuicd hciercKyclic Ci-4alkyl: 
R|2 is hydrogen, Cl- 10 aUcyl. opiionally subsiiiuicd aryl or opiionally subsiiiuicd arylalkyl: 
or a pharmaceuiically acceptably salt thereof. 

10 2. The method according lo Claim 1 wherein the ioni/^bJe hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. •SR2 
-OR2, -NH-C(0)Ra, -C(0)NR6R7. -NHS(0)2Rb. -S(0)2NHRc, NHC{X)NHRh. or 
leu-azolyl; 

1 5 wherein R2 is a subsiiiuied aryl, heieroaryl. or heterocyclic moiely which ring has ihe 

funciional moiety providing ihe ionizable hydrogen having a pKa of 10 or less: 

R6 and R7 are independently hydrogen or a C1.4 alkyI group, or R6 and R7 together 
with the niu-ogen to which they are attached form a 5 to 7 member ring which ring may 
opiionally contain an additional heicroaiom which heicroaiom is sclccicd from oxygen, nitrogen 

20 or sulfur; 

Ra~is aui akylrary I. ar>'l C 1 .^alkyl, heieroaryl; hcicroar>'l C| -4alkyl-heierocyGliLVor a - 
heterocyclic C]^alkyl moiety, all of which may be optionally substituted: 

Rb is a NR6R7. alkyl. aryl. arylC|.4alkyl, aryIC2-4alkenyl. hcicroaryL 
hctcroarylC|.4alkyl, heicroar>'IC2-4 alkcnyl, heterocyclic, heterocyclic ri-4alkyl. heterocyclic 
2.S C2-4alkenyI moiety, camphor, all of which may be opiionally substituted one to three times 
independently by halogen: hiiro: halosubsiituted C1-4 alkyl: C|-4 alkyl: C1-4 alkoxy: 
NR9C(0)Ra: C(0)NR6R7^ S(0)3H. or C(0)OC | -4 alkyl: 

Ry is hydrogen or a C 1-4 alkyl: 

Rc is alkyl, aryl. ary]C|.4alkyl. arylC2.4alkcnyl. heieroaryl. hcteroar\'IC|.4alkyI. 
30 hctcroarylC2-4alkenyl. heterocyclic, heterocyclic C \ -4alkyL or a heterocyclic C2-4alkcnyl 

moiety, all of which may be opiionally substituted one 10 three times indcpcndcnilv bv halogen, 
niiro. halo.sub.siiiuied C|.4 alkyl. C|>4 alkyl. C) .4 alkoxy. NRi)C(0)Ra. C(0)NRfsR7. 
S(0)3H. or C(0)0C|.4 alkyl 

35 4 . The meihod according to Claim 3 wherein the R2 is optionally sub.siiiutcd one to ihree 
times by halogen, nilro. halo.subsiiiuied C)-i() alkyl. Cj . 10 alkyl. Ci - 10 alkoxy. hydroxy. 
SH. -CrO)NR6R7. -NH-C(0)Ra. -NHS(0)Rb. S(0)NR6R7. C(0)ORs. or a leira/olyl ring. 
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5. The meihod according lo Claim 3 wherein R is OH. -NHS(0)2Rb or C(0)OH. 

6. The method according to Claim I wherein R j is halogen, cyano. nitro. CF3. 
C(0)NR4R5. alkenyl C(0)NR4R5. C(0) R4R|{). alkenyl C(0)0Ri2, heicioaryl. 
hetcroarylalkyi . hctcroaryl alkenyl. or S(0)NR4R5. 

7. The method according 10 Claim 1 wherein Y is halogen, C ] .4 alkoxy. optionally 
substituted aryl. optionally substituted arylalkoxy. methylene dioxy. NR4R5. ihioC|-4alkyI. 
thioaryl. halosubsUtutcd alkoxy. optionally substituted C|.4alkyl. hydroxy alkyl. 

« The meihod according to Claim I wherein R is OH. SH. or NHS(0)sRb and R | is 
subsuiutcd in the 3-posiUon. the 4- posiuon or di substituted in ttie 3.4- position by an electron 
withdrawing moiety. 

15 9 . The compound according to Claims 1 or X wherein Y is mono-sub.su tuied in the Im- 
position or 3*- position, or is disubstiiuicd in the 2*- or 3'- position of a monocyclic ring. 

10. The compound according to Claims 1 . 8 or 9 wherein n amd m are each equal to I or 
more. 

11. The method according to Claim 1 wherein R is a carboxylic acid, and R | is hydrogen, 
or R 1 is .subistiiutcd in the 4-po.sition. 

12. The meihod according 10 Claim I wherein the mammal is afflicted wiih a chcmokinc 
mediated disease .selected Irom p.sona.sis. or atopic dermatitis, asthma, chronic obsu-uctiyc 
pulmonarj' disca.se. aduli respiratory distress syndrome, arihriii.s. innammaiory bowel di.seasc. 
Crohn's di.sca.sc. ulceraiivc coliiis. .septic shock, endoioxic shock, gram negaiivc .sepsis, toxic 
shock .syndrome, stroke, cardiac and renal rcpcrlusion injury, glomcrulo-nephriiis. or 
thrombosi.s. alzheimers di.sca.sc. graft vs. ho.si reaction, or allograft rejections. 



20 



.30 

i 3 The method according to Claim I wherein the compound, or a pharmaccuiically 

aecopauible Sidi is: 

N"-(2-Hydroxy-4-iiiiri)phenyl)-.\'-(2-mcthoxyphenyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-bromophenyl)urca 
3.'i N-(2-Hydroxy-4-nitrophcnyl)-N-(2-phenylphenyl)urca 

N-f2-Hydroxy-4-nitrophenyl)-N'-(2-methylthij>phcnyl)urea 
N-f2-Hydroxy-4-niirophcnyI)-N'-(2.3-dichlorophcnyl)urea 
N-f2-Hvdroxy 4-nilro phenyl) N -(2-chloro phenyl) urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2,3-mcihylcncdioxyphenyI)urca 

N-(2-Hydroxy-4-niirophcnyl)-N*-(2-mcihoxy-3-chlorophenyl)urca 

N-(2-hydroxy 4-nilro phenyl) N'-(2-phenyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyl)-N -(bromophenyl)urea 

N-(2-HydroxY-3-glycincmeihylestercarbonylphenyl)-N'-(2-bromophcnyl)urea 

N-(3-Niiro-2-hydroxyphcnyl)-N'-(2-bromophenyl)urea 

N-(2-Hydmxy-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N'-(2-bromophenyl)urea 

N-(3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyI)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-meihoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-melhylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-melhylphenyl)-N-(2-broniophenyl)urea 

N-(4-Cyano-2-hydroxyphenyJ)-N-(2-irinuoromethylphenyl)urea 

N-(3-TrinuoromelhyI-2-hydroxyphenyI)-N'-(2-bromophenyl)urea 

N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-hydroxy 4-miro phenyl) N'-(2-iodo phenyl) urea 

N-{2-hydroxy 4-niiro phenyl) N'(2-bromo phenyl) thiourea 

N-(2-phenylsulfonamido)-4-cyanophenyl-N*(2-bromo phenyl)urea 

~ (E)-N-|3-I(2-Aminocarbonyl)eihenyll-2-hydroxyphenyll-N--(2-bronioph 

N-n-Hydroxy.3.4-dichlorophenyl)-N'-(2-mcihoxyphcnyI)urea 
N-(2-Hydroxy.3.4-dichlorophenyI)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3.4-dichlorophenyl)-N*-(2.3-dichlorophenyl)urea 
N-(2-Hydroxy-5-niirophenyI)-N'-(2.3-dichk)rophcnyl)urea; or 
N-(2-Hydroxy-3-cyanophenyI)-N-(2.3 dichIori)phcnyl)urea. 

14. A compound ol ihc lormula: 




R 



(II> 



E is opiionulh sclccicd Irom 
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* : the asierix * dcnoiing 

poini of aiiachmem of the ring; wherein at Icasi one E ring is present: 
or a pharmaceuiically acceptably saJi thereof. 

15. A pharmaceutical composition comprising a compound according to Claim 1 4 and a 
pharmaceutically acceptable carrier or diluent. 

16. A method of ureating a chemokine mediated disease state, wherein the chemokine binds 
to an IL-8 a or p receptor in a mammal, which comprises administering lo said mammal an 
effective amount of a compound of the formula according to Claim 14. 

1 7. A compound of the formula: 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizabic hydrogen and a pKj of 10 or less: 

R I is independently selected from hydrogen: halogen: niu-o: cyano: halosubsiiiuted C| - lo 
alkyi: C i . |() aJkyl: C2- 1() alkenyl: C mo alkuxy; halosubsiiiuted C mo alkoxy: azidc: 
S(0)tR4: hydroxy: hydroxyC|.4aIkyl: aryl: aryl Cu4 alkyI: aryh)xy: arA'ICi-4 alkyloxy: . 
hcieroaryl: heicroarylalkyl: heicrocyclic. heicrocyclicCi-4alkyl: heicr()aryIC|-4 aJkylox) : 
ary'l C2. 10 alkenyl: heicroaryl C2- 10 alkcnyl: heier(K:yclicC2- lo alkenyl: NR4R5: C2. 10 
alkenyl C(0)fsfR4R5: C(0)NR4R5: C(0)NR4Rl{): S(0)3H: SfO^Rs: Cmo alkyI ' 
C(0)R 1 1 : Co. 1 0 alkenyl C(0)R n : C2. U) alkenyl C(0)OR n : C( 0)R 1 ) : C(0)OR 1 2 : 
OCfO) Ri 1 : NR4C(0)Ri i: or iwo R | moieties logeihcr may form 0-(CH2)sO. or w S u, u 
mcmbcrcd un.saiuraicd ring: 

I is 0. or an inicgcr having a value of 1 or 2: 

s is an iniegcr having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally subsuiuted C1.4 alkyl. opiionalJy 

subsiiiuied aryl. optionally substituted aryl Ci.4alkyl, optionally substituted heieroar> 1. 



(Y)n 




wo 96/25157 



PCTAJS96A)2260 



- 104 - 



opuonally subsiiiuied heieroaryl C|.4alkyK heienKyclic, hcicrocyclicC|.4 alkyl. or R4 and 
R5 logelher wiih the niirogen 10 which ihcy are attached form a 5 lo 7 member rint: which 
may opiionaJly comprise an additional heieroaiom selected from O/N/S; 

Y is independently selected from hydrogen: halogen: niiro: cyano: haJosubsiiiuied C\.\() alkyl: 
5 C|- 10 alkyl: C2-IO alkenyl: Cmo alkoxy: halosubsuiuied C|-|() alkoxy: azidc: S(0)tR4: 

hydroxy; hydroxyCi-4alkyl: aryl; aryl C1-4 alkyl: aryloxy: arylC|-.4 alkyloxy: heieroaryl: 
heieroarylalkyi: heieroarylC | -4 alkyloxy: heterocyclic. heicrocyclicCi-4alkyl: aryl 02- 10 
alkenyl; heieroaryl C2- 10 alkenyl: heierocyclicC2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5; C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R8: Cmo alkyl C(0)R 1 1: 
10 Cmo alkenyl C(0)Ri |; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1: aO)ORi2: OC(0) R| 1: 

NR4C(0)Ri j; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcred 
unsaturated ring; 

n is an integer having a value of I to 3; 

m is an integer having a value of i to 3: 
15 Rg is hydrogen or C | ^ alkyl; 

RlO is Cmo alkyl C(0)2R8; 

Rl I is hydrogen, Ci-4 alkyl, optionally substituted aryl, optionally subsuiutcd aryl C|-4alkyl. 
optionally substituted heieroaryl, optionally substituted heteroarylC|-4alkyl, opuonalJy 
substituted heterocyclic, or optionally substituted heter(x:yclicCu4alkyl: 
20 R12 is hydrogen, Cmo alkyU optionally substituted aryl or optionally substituted arvlalkyl: 

or a pharmaceutically acceptable sail thereof.- 

18. A pharmaceutical composition comprising a compound according lo Claim 17 and it 
pharmaceutically acceptable carrier or diluent. 



19. A method of u-eaiing a chcmokinc mediated disease stale, whcrem the chcmokmc hinds 
to an IL-8 a or p receptor in a mammal, which comprises administering 10 said mammal an 
effective amount of a compound of the formula according 10 Claim 1 7. 

30 20. A compound of the formula: 



25 




NHS(0)2Rb 



wherein 



X is oxygen or sulfur: 
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Ra is an alkyi, aryJ, aiylC | -4alkyl, hcicroaryl. heicroarylC | -4alkyl. heterocyclic, or a 
heterocyclic Ci.4alky I moiety, all of which may he optionally suhstiiuied: 

Rb is a NR6R7. alkyi, aryl, arylC | -4alkyK aryIC2-4alkcnyl, heicroar>'K heieroarylC | .4alkyl. 
heteroarylC2.4 alkenyl, hetenKrycIic. or heterocyclic Ci-4alkyl. or a heterocyclic 
C2-4alkenyl moiety, camphor, all of which may he optionally suhsiiiuted one to three limes 
independently by halogen: nitro: halosubsiituied C|-4 alkyl: C|-4 alkyi: C1.4 alkoxy: 
NR9C(0)Ra; C(0)NR6R7, S(0)3H, or C(0)OC i .4 alkyl; 

R6 and R7 are independently hydrogen or a C I-4 alkyl group, or R6 and R7 together with the 
nitrogen to which they are aiiached form a 5 to 7 member ring which ring may optionally 
coniain an additional heteroaiom which heieroalom is selected from oxygen, nitrogen or 
sulfur,, which ring may be optionally substitued: 

R9 is hydrogen or a C j-4 alkyl; 

Rl is independently selected from hydrogen: halogen: nitro: cyano: halo.<;ubstituted Cmo 
alkyl: C|-io alkyl: C2-IO alkenyl: Cmo alkoxy: halosuhstituted Ci- 10 alkoxy: azide: 
S{0)tR4: hydroxy; hydroxyCi.4alkyl; aryl; aryl C1.4 alkyl: aryloxy: arylCi.4 alkyloxy: 
heteroaryl: heieroarylalkyl: heterocyclic, heierocycIicC|-4alkyI: heteroarylC i .4 alkyloxy; 
aryl Ci- 10 alkenyl; heteroaryl C2. 10 alkenyl; heterocyclicC2. 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4Rlo: S(0)3H: S(0)3R8: Cmo alkyl 
C(0)R 1 1 : C2- ! 0 alkenyl C(0)R 1 1 : C2. 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
CX:(0) R 1 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-fCH2).sO- or a 5 10 6 
membered unsaturated ring; 

I is 0. or an integer having a value of I or 2; 

s is an integer having a value of I 10 3: 

R4 and R5 are independently hydrogen, optionally .substituted C1-4 alkyl. optionally 

substituted ar>'l, optionally substituted aryl C | .4alkyl. optionally .suKstimicd hctcroan^l. 
opiionally substituted heieroan/1 C|-4alkyl. hcicrncyclic. hcicrocychcC|-4 alkyl. or R4 and 
R5 together with the niu-ogen to which they arc attached form a 5 lo 7 member nng which 
may optionally compri.se an additional heteroaiom sclecicd from O/N/S: 

Y is independently selected from hydn)gen: halogen: nitro: cyano: halo.suh.siitutcd Cmo alkyl: 
Cmo alkyl: C2-H) alkenyl: Cmo alkoxy: halo.sub.stiiLitcd Cmo alkoxy: a/idc: .S(0),R4: 
hydroxy: hydroxyCi.4alkyl: aryl: aryl C 1.4 alkyl: iiryloxy: ar\'IC|-4 alkyloxy: hcicroar>'l: 
heieroarylalkyl: heicroarylC i ,4 alkyloxy: hcicrocyclic, hcicrocyclicC i .4alkyl: ai^'l C2.10 
alkenyl: heicroar\'I C2- 10 alkenyl: heterocyclic C2- 1(> alkenyl: NR4R5: C2- 1() alkenyl 
C(0)NR4R5:C(O^NR4R5:C(0)NR4R|(): S(0)3H: S(0)3Rs: C i . h) alkyl C(0)R| 1: 
C2. 1 0 alkenyl C(0)R i | : C2- i () alkenyl C(0)OR 1 1 : C(0)R \ \ : C(0)OR j 2: 0C(0) R 1 1 : 
NR4CfO)R 1 1 : or iwo Y moieties logethcr may form 0-(CH2)sO- or a to (S membered 
unsaturated ring: 

n is an mieger having a value of I to 
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m is an integer having a value of I lo 3; 
RX is hydrogen orCi-4 alkyi; 
RloisCi-ioalkyl C(0)2Rx: 

R| 1 is hydrogen, C 1-4 alkyU optionally subsiiiuicd aryU opiionally subsiiiuied aryl Ci-4alkyL 
5 opiionally substituicd hcicroaryl, opiionally subsiiiuicd heieroaryl C | -4alkyl, opiionally 

subsiituicd heicrocyclic, or optionally substituted hetcrwyclic Ci-4alkyl; 
R 12 is hydrogen, C m o alkyl. opiionally substituted aryl or optionally substituted arylalkyl; 
or a phannaccuiically acceptably salt thereof. 

10 21. The compound according to Claim 20 wherein R i is substituied in the 3-posiiion, the 
4- position or di substituted in the 3,4- position by an elecu-on withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono- substituted in the 2 - 
position or 3'- position, or is disubsli luted in the 2 - or 3 - position of a monocyclic ring. 

15 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Niiro 2-(phenylsulfony]amino)phenyl)-N'-phcnyl urea 

N-|(2-Phenylsulfamido) 4-cyanophenyl]-.N*-(2-bron)o phenyl^ 

N-{2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-( Amino sulfonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 

2-1(3,4 Di-methoxyphcnylsulJonyl)ammo| phenyl) N'-(2-bromo phenyl) urea 

25 N-(2-|(4-Acetamidophcnylsullonyl)aminoI phenyl) N*-(2-bromo phenyl) urea 
N-(2-( Ammo sulfonyl (2-ihiophcnc) phenyl) N*-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (3-iolyl) phenyl) N'-(2-bromo phenyl) urea i 
N-C2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl bcn/.yl) phenyl) N'-(2-bromi> phenyl) urea 

30 N-l 2-11 12-(Trinuoromcihyl)phcnyllsulfonyl|ammo [phenyl |-N'-(2-bromophcnyDurea 
N-(2-Bromophenyl)-N'-|2-dimcihylaminosull()nylamino|phcnyl|urca 
N-|2-(PhenclhylsullonyIamino)phcnyl|-N'-(2-bromophenyl)urea 
N-|2-|(2-Acciamido-4-mcihyllhia/.ol-5-yl)sulU)nylaniino|phcnyI|-N'-(2-bronK 
N-|2-[{2.3-Dichloroihicn-5-yl)|sulfonylamino|phcnyI|-N'-(2-bromophcnyl )urca 

35 N-|2-| (3,5-Bisirinuoromcihylphenyl)sulfonylamino|phenyll-N'-(2-bromi)phcnyl)urea 
N-|2-l(2-Ben/.yl)sullonylaminol-{5-lrinuoromcthyl)phcnyIl-N'-(2-bri)mnphcnyl)urea 
N-|2-[2-f3-Niirophcnyl)sulfonylaminolphenyll-N'-(2-bromophcnyr)urea 
N-12-|2-{4-Phenoxyphcny!)sulfonylamino|phcnyl|-N'-(2-bromophenyl) urea 
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N-|I2-( I S)- lO-CamphorsuJfonylaminoJphcnyl |-N--(2-bromophcnyl)urca 
N-||2-( I R)- l"-Camph()rsuIfonylamino)phenyl|-N--(2-bramophcnyl)urca 

N-|2-(2-(2-Niiro-(4-irinuororneihyJ)phcnyl)suIfonylaminoJphenyI-N-(2-brom()phenyl)urca 
N-J2-f2-Amin()-(4-trinu()romclhyI) phenyl) sulfonylaminoj phenyl)- N-(2- 

bromophenyDurea : or 
N-|2-(aminosullonyl phenyl) 3-amino phenyl) N*-(2-bromo phenyl) urea. 

27. A pharmaceuiical composiuon ciimpnsing a compound according lo any of Claims 22 
to 27 and a pharmaceuUcally acceptable carrier or diluent. 

28. A compound of the formula: 

XiH 



n(Y).^ 



i)m 

(Ic) 



wherein 

X is oxygen or sulfur; 

X I in oxygen or sulfur: 

R I is independcnUy selected from hydrogen; halogen; niu-o; cyano; halosubsiituted Cj. lo 
alkyi: Ci-io alkyl: C2-|() alkenyl: Cmo alkoxy: halosubsiituted C). lo alkoxy; azidc: 
S(0),R4: hydroxy; hydroxyCj^kyl: aryl: aryl C|-4 alkyl: ar/loxy; aryl C|.4 alkyloxy: 
hcicroan'l; hctcroarylalkyi: heterocyclic. hcicrocyclicCi^alkyl: hcicroaryIC|.4 alkyloxy: 
aryl C2-|() alkenyl: hcicroaryl C2- 10 alkenyl: heterocyclic C2-I0 aJkenyl: NR4R5- O |o 
alkcnyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(,: S(0)3H: S(0)3Rx: C]. ,„ alkyl " 
C(0)R n : C2- 10 alkenyl C(0)R u : C2- lo alkenyl C{0)OR 1 1 : aO)R 1 1 : C(0)OR 1 2: 
0C(0) R 1 1 : NR4aO)Ri |: or two R | moieties together may form 0-(CH2)sO- or a 5 to 6 
mcmbcrcd unsaturated ring; 

I is 0. or an integer having a value of I or 2: 

•t IS an imcgcr having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C|.4 alkyl. optionally. 

suhsiiiuicd an I. optionally .sub.siituicd aryl C|-4alkyl. optionally sub.siitulcd hetcroarA l. 
optionally . suhsiiiuted hcteroaryl C 1.4 aJkyl. heterocyclic, hcicrocyclic Ci-4 alkyl. or R4 
and Rs together with the niu-ogcn to which they are attached form a .S 10 7 member ring 
which niay t)piionally comprise an additional hctcroatom selected fn)m O/N/S: 

Y is independently .selected from halogen: niiro: cyano; halosubsututed C|-|o alkyl: Cmo 
alkyl: Cz-U) aJkenyl: Cmo alkoxy: halosub.stituted C|- ro alkoxy: azide: SfO)iR4: 
hydroxy: hydroxy C |-4alkyl: arv-l: ar>'l C 1.4 alkyl: aryloxy: arylC|-4 alkyloxy; heteroarvl: 
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heieroarylalkyl: heieroarylC i -4 alkyloxy: heierocyclic. hetcrcK-yclic Ci.4alkyl: ar\'l C2. in 
alkenyl: hclcmaryl C2- 10 alkenyl: heierocyclic C2- |o alkcnyl: NR4R5: C2- lO alken\ I 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R I (): S(0)3H; S(0)3R8: C i - 1 0 alky) C(0)R 1 1 : 
C2. 1 0 alkenyl C{0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 1 2 : OC( O) R 1 1 : 
5 NR4C(0)R 1 1 : or iwo Y moieties together may form 0-(CH2)sO- or a 5 lo 6 membercd 

unsaturated ring; 
n is an integer having a value or I to 2: 
m is an integer having a value of I to 3; 
RX is hydrogen or C 1 -4 alkyl: 
10 R 10 is C MO alkyl C(0)2R8; 

R| 1 is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl Ci-4alkyl. 
optionally substituted heteroaryU optionally substituted heteroaryl Ci-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C].4aikyl; 
R|2 is hydrogen, Ci- 10 alkyl, optionally substituted aryl or optionally substituted an'lalkyl: 
1 5 provided that: 

when n =1 than Y is substituted in the 2'- or 3'- position; 
when n =2 than Y is di-substituted in the 2'- 3'- position: 
further provided that 

when X| is S, m=l, R| is 4-eihyl, and n=l than Y is not 2-mcthoxy; 
20 or a pharmaceutically acceptably salt thereof. 

27. The compound according to Claim 26 wherein R | is suhsiiiuicd in the 3-position. the 
4- position or di-substitutcd in the 3.4- position by an electron withdrawing moiety. 

25 28. The compound according to Claim 26 or 27 wherein Y is mono-subsiiiuicd in ihc 2 - 
position or 3'- position, or is disubstiiutcd in the 2' or 3' position of a monocyclic rini;. 

29. The compound according u> Claim 26 or 27 whcrcm n anid m arc each equal lo I m 
more. 

.^O 

30. A pharmaceutical composiiion comprising a compound accnrding 10 any ol Claims 2^ 
to 29 and a pharmaceutical] y acceptable carrier or diluent. 

31. A process for producing a cyano phenol derivative of the I'omiula: 
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wherein R I is as defined for Formula (I) above, which mcihod comprises 



a) reacting a compound of the Tonnula: 

OH 




wherein X is halogen 

5 wifli copper (I) cyanide, dimeihylformamide. iriethylamine and a caialyiic amouni o\ 
dimeihylamino pyridine. 



32. The process according lo Claim 3 1 wherein the lempcraiurc is aboui 6<) lo about SO'C. 
and X is bromine. 

10 
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AMENDED CLAIHS 

[received by the International Bureau on 16 Ouly 1996 (16,07.96); 
original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N'*[2-diinethylaniinosulfony]amino]pheny]]urea 
N-[2-(Phenethylsulfonyiamino)phenyl]-N-(2-bromophenyl)urea 

N-[2-[(2-Aceiamido-4-methyllhiazoI-5-yl)su!fonyIaminoJphenyIl-N^(2.bromophenyI)ur^^ 
N-[2-[(2,3-DichIorolhien-5-yl)]sulfonylamino]phenyI]-N*-(2^bromophenyl)urea 

5 N-[2-[(3.5-Bistrifluoromethylphenyl)sulfonylamino]phenyl]-N-(2-bromophenyl 

N-(2-[(2-Benzyl)sulfonylamino]-(5-uifluoromethyI)phenyl]-N^(2-bromophenyl)ure^ 
N-[2-[2-(3-Nilrophenyl)sulfonylamiiio]phenyl].N'-(2-broraophenyl)urea 
N-[2-[2-(4.Phenoxyphenyl)sulfonylainino]phenyl]-N'-(2-bromophenyl) urea 
N-[[2-( I S)- lO-Camphorsulfonylaminolphenyll-N -(2-bromophenyl)urea 

0 N-[[2-( 1 R)- 10-CainphorsulfonyIamino]phcnyl]-N -(2-bromophenyl)urea 

N-[2-[2-(2-Niiro-(4-trifluoromeihyl)phenyl)sulfonylamino]phenyl-N'-(2-bromophenyO 
N-(2-(2-Araino-(4-uifluororaeihyl) phenyl) sulfonylaminoj phenyl]- N'-(2- 

bromophenyl)urea ; or 
N-[2-(aminosulfonyI phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 



25. A pharmaceutical coraposilion comprising a compound according lo any of Claims 
20 to 24 and a pharmaceutically acceptable carrier or diluent. 

26, A compound of the formula: 



wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur; 

25 R 1 is independenUy selected from hydrogen; halogen; nitro; cyano; halosubsu luted C i - lo 
alkyl; Ci-ioalkyl; C2-10 alkenyl; Ci-io alkoxy; halosubstituted C|-io alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi^alkyl; aryl; aryl C]^ alkyl; aryloxy; aryl Ci-4 
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicCi.4alkyl; 
heteroarylCi-4 alkyloxy; aryl C2-IO alkenyl; heteroaryl C2-IO alkenyl; heterocyclic 

30 C2-10 alkenyl; NR4R5; C2-IO alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4R 10; 

S(0)3H; S(0)3R8; Ci-ioalkyl C(0)Ri 1; C2-IO alkenyl C(0)Ri i; C2. 10 alkenyl 
C(0)ORii; C(0)Rii; C(0)0Ri2; 0C(0) Rn; NR4C(0)Rii; or two Rj moieties 
together may form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
t is 0, or an integer having a value of 1 or 2; 

35 s is an integer having a value of 1 to 3; 



15 



20 
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R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyi, optionally 

substituted aryl, optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryi, 
optionally substituted heteroaryi Ci.4 alkyl, heterocyclic, heterocyclic Ci^alkyl, or 
R4 and R5 together with the hiu-ogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroaiom selected from O/N/S; 

Y is independently selected from halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io 
alkyl; C2-10 alkenyl; Ci-io alkoxy; halosubstituted Ci. 10 alkoxy; azide; S(0)iR4; 
hydroxy; hydroxy Ci.4alkyl; aryl; aryl C1-4 alkyl; aryloxy; aryIC|.4 alkyloxy; 
heteroaryi; heteroarylalkyl; heteroarylCi-4 alkyloxy; heterocyclic, heterocyclic Ci- 
10 4alkyl; aryl C2- 10 alkenyl; heteroaryi C2- 10 alkenyl; heterocyclic C2. 10 alkenyl; 

NR4R5; C2.10 alkenyl C(0)NR4R5: C(0)NR4R5; C(O)NR4Rl0; Sj[0)3H; S(0)3R8; 

Ci-iG alkylG(0)Ri 1; C2.10 alkenyl C(0)Rn; C2-16 alkenyl C(0)ORi 1; C(0)Ri i; 

C(0)OR 1 2; C>C(0) R 1 1 ; NR4C(0)R 1 1 ; or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
15 n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or Ci^i alkyl; 
RlO is Ci-10 alkyl C(0)2R8; 

R 1 1 is hydrogen, C1-4 alkyl, optionally substituted aiyl, optionally substituted aryl 
20 C ] -4alkyl, optionally substituted heteroaryi, optionally substituted heteroaryi C 1 - 

4alkyl, optionally substituted heterocyclic, or optionally substituted heterocyclic Ci- 
4alkyl; 

R12 is hydrogen. Ci-iQ alkyl, optionally substituted aryl or optionally substituted arylaikyl; 
provided that: 

25 when n =1 than Y is substituted in the 2 - or 3'- position; 

when n =2 than Y is di-substituted in the 2 - 3 - position; 
further provided that 

when X 1 is S, m=l. Ri is 4-ethyl, and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 

30 

27. The compound according to Claim 26 wherein Ri is substituted in the 3-position. 
the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2*- 
35 position or 3'- position, or is disubstituted in the 2' or 3* position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
more. 

AMENDED SHEET (ARTICLE 19) 



W 96/25157 



-112- 



PCT/US96/D2260 



26 to 29^7^"'''^ '^"""'^"^ ^ --<^or,ing to any of Claims 

26 to 29 and a phannaceuticaUy acceptable carrier or diluent 



30. 

- , ^>uiiipusiuon core 

to 29 anH a nKarm.«>..>: II ... 

i earner or diluent. 

31. A pn^ for producing a cyano phenol derivative of the formula: 




Wherein Rj is a. defined for Fonnula (1) above, which method comprises 
a) reacung a compound of the formula: 



OH 




-T-X 

Wherein X is halogen 



AMENDED SHEET (ARTICLE 19) 



INTERNATIONAL SEARCH REPORT 



Intemational application No. 

PCT/US96/02260 



A. CLASSinCATION OF SUBJECT MATTER 
IPC(6) :A61K 31/17 

US CL :514/585. 596» 597, 598 
According to IntcnMUional PMent Clanificalion (IPC) or lo bolh national classification and IPC 

B. HELPS SEARCHED 

Minimuin documentation searched (classification sysficm followed by classification symbolx) 

U.S. : 514/585, 596, 597, 598 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. wliere practicable, search terms used) 
Rease See Extra Sheet. 



C. DOCUMENTS CONSIDERED TO BE KEtEVANT 



Category^ 



Citation of document, with indication, when; appropriale, of the relevant passages 



Relevant to claim No. 



X, A 



X, A 



US, A, 4,048,333 {GALABOV ET AL) 13 SEPTEMBER 1 977, 
see entire document. 



Chemical Abstracts, Volume 122, No. 7, issued 13 February 
1995, Olesen et al, ''Preparation of arylurea and amide 
derivatives and their use in the control of cell membrane 
potassium channels" see page 1042, column 2, abstract no. 
80891s, WO, A, 94/22807. 



9, 20-24, 26- 
29, 

1-8, 11-13 

1-9, 11-13, 26- 

29, 

20-24 



I I Further documenU are listed in the cuniinuaiton tif Biix C | j See patent family annex. 



-o* 



Spceail caUftnim of eked docvmcntt:, 

docwncatddrining ib« general auie of ibe an which it mm conniJcrad 
lo be«f paitinihr relevaca 

CBfUcr document pubtiahed on or after the inicmaiiofutl ftltiif dale 

docanncnt whicfa may throw doubia on pvkirwy ckuni(s) or which ■• 
citad lo ftabtiih the pubKfatk>o dale of another cttuiioo or other 
iaon(ai 



iaicr doi.'uineni published after the inieremiiooal Tiling dale or 
ilaU and not in connkn with the applkraUoo but cited lo 
prixwiple or Uieory underlyinf the invention 



document of paiticulur rckvaacc; the < 
comidefnd novel or cannot be eonaidcfed to invohra an inwcniive ■ 



.y- 



l r afcffMif to na omaJ diacloaure. uae. ejdwbilMin or other 
J prior an Mm intamaiionai niSiif JbIc but lulcr thM> 



documeiM of partictiiur rekvanca; the claiaied 
conaidemi to involve an inventive nep 
combined with one or more other aucb docum 
being obvioMa in a peiaon ikiJlod in the an 

ilocwmntf moanbcr of dw aaine patent Aunllr 



Date of the actual completion of the imeniattoiial scanrli 
16 APRIL 1996 




Fonn PCT/ISA/210 (seoond aheet)(luly 1992)« 



INTERNATIONAL SEARCH REPORT 


Inlemational application No. 
PCTAJS96/02260 




Box 1 OhscryaUont where certain claims were fuuud unsearchable (Continuatbii of item 1 of first sheet) 




Thb inlemational rqpoit has not been establisheil in n»|iixt of ceitain ctaiim under Aitktc l7(2Ka) Atr ihe foUowing reasons: 

1. Q CUimsNos.: 

because Ihcy relate to subject maUer not requtnsJ lo be searched by this Auihoriiy. namely: 

2. 1 1 Clauna Noa.: 

because they relate lo parts of the international application that do not comply with the prescribed requircmenu lo such 
an extent that no meaningful international search can be carried out. specifically: 

3* [xj CUimaNos.: 10, 27(renumbered 25). and 30 

beeauae th^ are dependent claims and ane not draAcd in avconlance with the second and thini senicncea of Rule 6.4(a). 




Boat II ObMrraCions where unity of invention b Ucking (Continuation of item 2 of Hrst sheet) 


This htfemational Searching Authority found muUtple inventions in this international application, as follows: 
Please See Ejttra Sheet. 


1 . 1 1 As all required additional search fees were timely paid by the applicant, ihis iniemational search report covers all searchable 

claims. 

2. 1 1 As aU searchable claims could be searched wiihuui clTnrt jusiifyin|: an additional fee. this Authority did not invite payment 

of any additional fee. 

^- \ 1 ^ ^"^y of the required additional search Ices were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, siwifically claims Nos.: 

4- 1 x| No required additional search fees were timely iiaid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nus.: 
1-9, 1 1-27 renumber to 25, 28 renumber to 26 and 27-29. ' 

Rcnuirk on Protest [ | The additional search fee.s were accompanied by the apiilicant's protest. 

1 _] No protest accompanied the payment of additional seaa'h fees. 
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INTERNATIONAL SEARCH REPORT 



Intemalional application No. 
PCT/US96/02260 



B. FIELDS SEARCHED 

Efectronic daU bases consulted (Name of Jala base and where practicable tenns used): 
STN: REGISTRY(STRUCTURE). CA 

search tenns: chcmokine, inieiieukJn, IL-8. (>sonasts. dcnnaiilis, asihina. arthrilis, colitis, seplicemia, stroke, 
reperifusion, thrombosis, alzhetincr's disease, graft vk. host, allograft rejection 

BOX n. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA foiukd multiple inventions as follows: 

I. CUima 1-13» 20-24, 27(rvnumbered 25). 28< renumbered 26). 27-30, drawn lo methods and compounds thereof 
n. Claims 14 and 15, drawn to compounds and a pharmaceutical composition 
m. Claim 16, drawn to a method 

IV. Claims 17 and 18, drawn lo compounds and a pharmaceutical composition 

V. Claim 19, drawn to a method 

VI. Claims 31 and 32, drawn to a process for making compounds 

The inventions listed as Groups 1-VI do not relate to a single inventive concept under PCT Rule 13.1 because, under 
POT Rule 13.2, they lack the same or corresix)ndings|H:ci3l technical features for tlie following reasons: There are 
three difiercnt groups of compounds claimed with each i:ruup liaving basic structures considerably different than the 
others. Although all of the compounds (except those in the last two claims) have a common urea core, the variance in 
eaibocyclic and heterocyclic rings of the core results in each group of compounds being distinct from the others* This 
is Airther made evident by the fact that the skilled artinun would not ex|>ect that the compounds of the three groups 
would have similar biological activity. Clearly, ihc three groups of compounds and phnnnaceutical compositions, and 
the eorreaponding groups of methods, do not have a coininon technical feature and therefore lack unity of invention. 
Applicant should note that two scU of claijns were numbered 27 and 28. Since it appears that the first set of claims 
were intended to be numbered 25 and 26. all four claims have been examined for lack of unity. 
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